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Introduction
Are students teachers well prepared for the future profession?
The teaching profession is relatively unknown for the fresh student teacher at the start of 
education. With the personal experience as a pupil in primary and secondary education many of 
them believe to know what the future profession implies. The main reason for students to enter 
teacher training for primary education is to help young children to acquire basic skills. Some 
students lack any motivation when starting the teacher education and their main objective is not 
necessarily to work with children but is often various or even unknown for others and themselves. 
Although some students participate in social work with children, e.g. soccer training, scouting, 
gymnastics, they are not familiar with any form of vocal training. They are thrust into the 
classroom with little knowledge of vocal hygiene, vocal awareness and vocal loading factors. They 
have limited knowledge that they will become a professional voice user and the relation between 
teaching and vocal load and voice problems, is new. Student teachers are about to enter a vocally 
demanding profession and as a group they are "at risk" for developing voice problems (1-7).
Among the students that experienced voice problems during education, 90% also had voice 
problems during their professional career (5). Unfortunately, not all of the new students realise 
this. About 80 percent of the professional teachers and student teacher population in the 
Netherlands is female. Female teachers had significantly more, acute and chronic voice problems 
(3,5,8) and more absence from work compared to their male colleagues (5). As a result of the 9 
findings of the aforementioned studies female student teachers are subject of investigation in this 
dissertation.
The student as a future professional voice user is placed in a delicate position because of two 
reasons. On the one hand, a substantial increase of voice complaints in starting teachers and a 
decrease after four years in more experienced teachers is found (9). On the other hand, starting 
teachers reported more frequently voice complaints compared to student teachers (10). 
Apparently, risk factors alter the starting teachers' vocal behaviour, which may lead to voice 
problems at the start of the profession. Therefore, the institutes for primary teacher education 
may well ask themselves if they prepare student teacher properly for the future profession. 
Although students enter a voice demanding profession teacher education in the Netherlands puts 
not as much emphasis on voice education as they do on pedagogic and didactic education, 
possibly due to a lack of awareness in management and board.
Voice Screening, a focus on vocal misuse?
In a classroom full of young children, moving chairs, suppressed whispers, people in the corridor 
and ambient noises of cars and city life compel teachers to force their voice in order to reach the 
children. Shield and Dockrell showed that on average a basic noise in the classroom, with children 
sitting at tables working individually and with some talking is about 50-65 dB (11). The age of the
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children was not closely related to the noise levels, but there were significant relationships 
between the number of children in a classroom and the ambient and background classroom noise 
levels (11). Jonsdottir reported peaks of noise reaching up to 116 dB and that 91 percent of the 
teachers complained about the amount of noise in the working place (12). As a consequence, 
talking against this background noise makes the teachers raise their voices in pitch and volume 
(Lombard effect). This is a "common" situation that results in a poor working environment and is 
an important factor in teachers' vocal load. Vocal load can be seen as a risk factor for developing 
voice problems. Rantala et al. showed that the most obvious change due to vocal loading was the 
rise of fundamental frequencies in teachers between the first and last lesson of the day (13). In 
another study Rantala and Vilkman demonstrated a tendency that teachers with many voice 
complaints have higher F0 and lower SPL than teachers with less voice complaints (14). This was in 
line with Schneider who showed that increased F0 of the speaking voice was found after 30-45 
minutes of teaching in student teachers with constitutionally voice hypo-function (insufficient 
glottal closure) (15). A constitutionally weak voice is frequently coupled with insufficient glottal 
closure (16). These findings are an indication that apart from environmental risk factors, physical 
factors also play an important role in the cause of voice problems. Roy et al. demonstrated that 
the prevalence of voice problems was greater in individuals with allergies, asthma, colds, sinusitis 
and laryngitis (17). Thomas also demonstrated that voice complaints in teachers and students 
have a multi-factorial genesis but that student teachers are not sufficiently aware of the various 
risk factors on their voice (18). Teachers see psycho-emotional factors as the most important 
causes of voice problems (10,19). Student teachers with voice complaints, however, tend to see 
environmental factors and the composition of the group as most important causal factors. The 
students reported less than the general population, that stress has a negative influence on their 
voice (18).
At the institute for primary teacher education of the Vocational University of Arnhem and 
Nijmegen individual voice screening at the start of the first grade is performed for over a decade. 
The students fill in a general questionnaire about their background, risk factors, vocal habits, self­
perception of the voice and the Voice Handicap Index inventory, and undergo individually a vocal 
examination. In the authors experience, waiting for the student to report voice complaints is 
hazardous. Students seem not very aware of their vocal performances and they are not sensitive 
to changes in vocal techniques. Therefore, valuable time elapses before they report voice 
problems. The aim of this screening is primarily to select students as soon as possible, who might 
be "at risk" and require additional coaching and/or training. The screening has preventive and 
curative objectives and provides information to the students and to the voice therapist of the 
teacher education about the degree of actual vocal capacity, awareness and the relation with the 
demands of the teaching profession. Chapter 3 of this thesis will give insights in the necessity of 
preventive plans in teacher education. A relation is discussed between professional voice
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problems, multi-dimensional impact of the voice, the negative effect on psychosomatic well-being 
and the necessity for adequate prevention, diagnosis and treatment.
Is voice screening effective?
In the Netherlands a speech pathologist is not always present at a vocational university. Various 
universities do not provide vocal assessment, others only limited vocal investigation by perceptual 
examination of the voice quality. The assessment at the beginning of education can be used to 
refer to further examination or treatment. In Chapter 2 of this thesis a study is presented that 
assesses the course of voice handicap after voice screening in female student teachers of primary 
education. In this study students were assessed at three moments. Student were selected after 
screening at education. First moment is at referral to the voice clinic of the Radboud University 
Medical Centre Nijmegen. At the voice clinic a decision of treatment was made and at moment 2, 
at discharge of treatment, the students were assessed for the second time for voice handicap.
Then, at moment 3, on average four years after referral, a final assessment was performed. A 
comparison was made between the results at the three moments. This study gives indications of 
the effectiveness of therapy after screening and referral and the sense of voice screening at 
education.
A screening instrument has to be broad, sensitive, specific and flexible in order to select students 
at risk. The high number of possible risk factors in combination with variable factors as 
personality, coping strategies, developmental factors, teaching experience and competence 11 
makes it impossible to make a selection at the start of education. Moreover, a screening has to be 
flexible in time. Most necessary occupational vocal capacities are already presented during the 
training periods in the classroom or some just as the student has become a professional teacher.
In extreme situations it is usually not difficult to make decisions as to whether there will be a risk 
for an occupational dysphonia (23), but in most of the students it is not obvious at all. A screening 
at the start of education can be seen as an assessment in the wrong professional environment.
The development as a future teacher of the vocal capacities in combination with coping strategies 
and adjustments to pedagogic and didactic skills, makes that some students need more time to 
show that they are not at risk (anymore).
On the other hand, there are students who start education with a normal, healthy voice and 
report no voice complaints. Some students show a good balance between personality, voice 
capacity and vocal load and are not likely to meet difficulties. De Jong stated that if there are no 
voice complaints or vocal fold abnormalities, and large intensity and melodic voice ranges, 
probably no problems may be expected during practising a voice demanding occupation (23). The 
shape, area and dynamic range of the Voice Range Profile indicates whether a student has a good 
voice control. Some studies showed that the low intensities contours improved and were lowered 
and extended into higher frequencies, but that the loud voice did not change to any extend (24).
The statement was made that larger dynamic ranges, especially in soft voices, are caused by
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better control and ability to oscillate the vocal folds at lower subglottal pressures (24,25). This 
makes VRP an instrument that may help to detect students with a poor vocal control.
Laryngeal examination in combination with vocal assessments?
Yiu described that 37% of practicing teachers, but only 10% of the prospective teachers consulted 
a laryngologist because of voice problems (26). Teaching is often associated with the 
development of vocal nodules. Pérez Fernández et al. found that young teachers with few years of 
teaching experience appeared to have a greater tendency to develop vocal nodules (27). Again, 
the position of the future professional teacher is delicate with the prospect of possible future 
laryngeal problems. In contrast to the Dutch situation where assessments at the primary teacher 
education are not common, some authors recommended a combination of vocal investigation 
and laryngeal examination (6,10,18,20-22). Subjects with an insufficient glottal closure showed a 
higher percentage of vocal fold nodules and reached lower maximum sound pressure levels (28). 
A constitutionally weak voice has been considered to be a risk for developing occupational 
dysphonia (16,18,23). In Chapter 4 the perceptual examination of voice quality (according to the 
G-scale of GRBAS) was compared to the condition of the vocal folds in relation to voice complaints 
during voice screening. A perceptual assessment, listening to students voice and rating it 
according to quality, variability, intelligibility and technical capacities, is very common in speech 
pathologists/voice therapists. This study assessed possible differences between the outcome of 
laryngeal examinations by the ENT specialist and perceptual assessments by the voice therapist, in 
relation to voice complaints in student teachers.
In Chapter 6 of this thesis, laryngeal findings (e.g. vocal nodules) and/or glottal closure were 
related to voice handicap or voice complaints in female students. These studies concerning the 
results of laryngeal examinations indicate how valuable this assessment is in student teachers.
Does voice handicap change in 1st grade students?
When talking to the students of the Vocational University of Arnhem and Nijmegen, they all look 
forward to the two trainee periods in each year. A large majority of the student teachers tend to 
appreciate and evaluate practicum periods highly, however they find importance in the more 
theoretical aspects of their education, as well (29). Various studies showed that about one third of 
student teachers suffered from voice difficulties during practising teaching (30,31). Possibly, this 
can be due to stress factors. Murray-Harvey et al. found that at least half the students 
experienced stress at least some of the time in their practicum (32). When students experience 
endangered situations, e.g. voice problems in a classroom situation, biological and psychological 
processes are preparing the person to fight or flight. Fight will prepare the student for active 
coping with the endangered situation and flight will lead to avoidance or escape (33). These 
coping strategies may differ from person to person and from situation to situation. Interesting is 
to see whether students change their coping strategy during the first year, where they are
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confronted with the trainee periods, real live situations in the classroom of a working place. As 
mentioned above, student teachers may not be well prepared for the vocally demanding 
profession, although they are as future professional voice users at risk for developing voice 
problems when they enter their career. A small group of students of the first grade have twice 
filled in various questionnaires (voice handicap, coping and psycho-somatic well-being): at the 
start and at the end of first grade of education. Do first grade students change their coping 
behaviour during the first year when they are vocally handicapped? And, does a voice handicap 
affect their psychosomatic well-being? This longitudinal study is described in Chapter 7 of this 
thesis.
Do students with a voice handicap change during education?
Obviously, there is need for adequate preparation of the student teacher for the future voice 
demanding profession. In this light, the development of the voice handicap in relation to overall 
psychosomatic complaints during the education is of importance. In Chapters 8, 9 and 10 of this 
thesis, three longitudinal studies among students with higher or lower voice handicap in 4th grade 
compared to their individual scores in 1st grade are described. Students with an increased impact 
of the voice in 4th grade than in 1st grade (positive shift) were compared to students with a 
negative shift: an improvement of the impact of the voice in 4th grade. In this way it was possible 
to compare two groups of students that had a different vocal result during education. 
Consequently, it seems interesting to investigate whether these groups experience different 13 
coping strategies and/or different psychosomatic complaints during education. Furthermore, the 
influence of personality traits was investigated. Personality variables and their behavioral 
consequences may contribute to functional dysphonia. The majority of functional dysphonia 
subjects were classified as introverts and subjects with vocal nodules as extroverts (34). 
Personality trait type-D refers to individuals who simultaneously tend to experience negative 
emotions and tend to inhibit self-expression in social interaction and is associated with poor 
prognosis in health studies (35). Thomas et al. showed in female student teachers and female 
teachers for primary education that type-D personalities tend to underestimate or deny the 
consequences of their voice problem (36).
Furthermore, in order to improve the structure of voice coaching at the institute for primary 
teacher education, guidelines are issued in a concept of multidimensional voice coaching in 
student teachers. This will be presented in the General Discussion.
Chapter 1
Subjects used for this study
The data used in this dissertation came from three sources. In most of the cross-sectional studies 
the data of starting female students, first grade of education, were used of the institute for 
primary teacher education in Arnhem, department of the Vocational University of Arnhem and 
Nijmegen. Two studies also used the results of first grade students of the institute for primary 
teacher education IJsselland in Deventer, branch of the Saxion Vocational University. In four 
longitudinal studies the data were used of first grade students, partly in combination with the 
results of fourth grade students of the institute for primary teacher education in Arnhem.
An impression of first grade student teachers o f cohort 2007-2008 of the institute for primary 
teacher education in Arnhem
To provide some background information on the population used in this dissertation, some 
characteristics concerning voicing, or are related to the future profession and risk factors of 
starting students of cohort 2007-2008 of the institute for primary teacher education in Arnhem 
and the organisation structure is presented. This cohort was randomly chosen.
The organisation and the time structure o f education o f the Vocational University of Arnhem and 
Nijmegen
A group of 203 starting student teachers (78.8% females en 21.2% males) of the vocational 
universities underwent a logopedic assessment of voice quality, vocal capacity, presentation and 
possible risk factors and were asked to fill in some questionnaires (M1). The mean age of this 
starting group was 19 years (ranged 16-30 yrs). At moment 2, after the first training period (M2) a 
different, compact general questionnaire was sent to all students, 103 returned the questionnaire 
that was fit for analysis (response rate 50%). At the end of the first year (M3), about 120 students, 
randomly selected, were asked to voluntary fill in the same questionnaire as at M2, again. The 
response rate was 49.2% (59/120).
Figure 1: Time course of the first grade of the vocational university in Arnhem, with moments of 
investigation (M1, M2 and M3) and the position of the training periods (TP1 and TP2). M1: September 2007, 
M2: December 2007, M3: June 2008. Each training period has a total duration of about 25 days in 10 weeks, 
the average contact time was 2 days a week,. The voice screening was performed by a speech pathologist of 
the vocational university for teacher education.
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Students' self-perception o f the voice
Thomas showed that only a third of the students teachers with voice complaints believed that 
they would develop a voice complaint due to their profession, and that less than half of the 
students teachers were aware of the potential risks of the profession on their voice (18). The 
results of cohort 2007-2008 showed that a stable percentage of the students (about 9% females,
14% males) at M1 and M3 believed the future profession will have a negative influence on their 
voice. This is not in line with findings of Thomas (18). The low percentage did not change after 
receiving information about the future profession at M1. This indicates that the students still not 
realise, even after a lecture, how vocally demanding the teaching profession can be.
Various authors give evidence for a lack of proper vocal preparation before the students enter the 
teaching profession (26,30,37-39). Russell et al. described that when the transition occurs from 
education into full-time teaching responsibility, the graduates often feel unprepared and blame 
the educational program (40). About three quarters of student teachers reported that attention 
paid to their voice during training was sufficient (18). More (58%) first grade students at M3 of 
cohort 2007-2008 of the institute for primary teacher education in Arnhem, believed after two 
training periods that their voice is suitable for the teaching profession and that the education 
provides sufficient attention to the voice. Furthermore, more female students have concerns 
about their voice in relation to the future profession, than male students. These concerns do not 
change between M1 and M3. We can conclude that in line with findings of Thomas (18), 80% of 15 
student teachers of cohort 2007-2008 believe that education gives sufficient attention to the 
voice. See table 1.
Table 1. The distribution of risk factor "psycho-emotional complaints" in 1st grade of education.
M l
(n=202)
M2
(n=103)
M3
(n=57)
Is your voice suitable for the future 
profession (% yes)
Total
group n.a. 51% 58%
Your future profession will have a Male 9% 8%
negative influence on your voice? (% yes) Female 14%
n.a.
13%
Does education give sufficient attention 
to the voice (% yes)
Total
group
47% n.a. 80%
Vocal awareness
Previous studies showed that student teachers are relatively unaware of the vocal demands of the 
profession and of their own vocal possibilities (10,21,37). Students of cohort 2007-2008 were 
asked to rate their own voice quality on a visual analogue scale (0=not dysphonic, 100=severe
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dysphonic). The university voice therapist rated the voice quality according the G-scale (of 
GRBAS). A score >1 on the G-scale of the GRBAS was considered as dysphonic.
Table 2 shows the relation between the self-rated scores and the G-scale rating by the voice 
therapist. In 63% of the male students a match was found between the self-rating scores and the 
voice quality rating by the voice therapist. Surprisingly, of the female students 55% rated their 
voice quality similar to the voice therapists' rating. One fourth of the students believed that their 
voice quality was better than the voice therapist rated. A greater difference than one scale in self­
rating was found in six percent of the female students and four percent of the male students at 
M1 of education. They rated their voice quality worse than the voice therapist did. One might 
conclude that the self-perception and the awareness of voice quality in student teachers is 
relatively positive.
Table 2. The relation between the students' self-rated voice quality scores and the G-score rating by the 
voice therapist, at M1 of education. A rating from 0 to 20 was considered to be a good quality voice, not 
dysphonic and related to G1. G-scale: 0 = not dysphonic, 1 = mild dysphonic, 2 = average dysphonic, 3 = 
severe dysphonic. Male: n=40, female: n=159
16
Self-rating student
G-scale:
0
G-scale:
1
G-scale:
2
G-scale:
3
0-20: good quality voice, Male 52% 18% 2% 2%
not dysphonic Female 45% 26% 6% 0%
21-40: mild dysphonic
Male 10% 8% 2% 0%
female 8% 7% 1% 0%
41-60: average dysphonic
Male 0% 3% 3% 0%
Female 0% 3% 3% 0%
71-100: severe dysphonic
Male 0% 0% 0% 0%
female 0% 0% 1% 0%
Various studies (30,31,37) demonstrated that about a third of the trainees had voice difficulties 
and Fairfield and Richards (30) showed that one student out of twelve was classified as having a 
moderate voice handicap. DeBodt et al. showed that the mean VHI-scores in healthy persons and 
in kindergarten teachers was 2 - 3.1 respectively, on VHI-F, 1 - 1.9 respectively, on VHI-E, 1.7 - 5.3 
respectively, on VHI-P, 4.7 - 10.3 respectively and on VHI-Total, respectively (41). The Voice 
Handicap Index was assessed at all three moments in the study of student teachers of cohort 
2007-2008 of the vocational university of Arnhem. Table 3 shows that the median score on the 
VHI emotional subscale and the VHI total increased at M2 compared to M1. An increase of the 
median score was found at M3 on the Physical subscale of the VHI, compared to M2. (See Table
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3). However, these results indicate that the median scores are more in agreement with scores of 
healthy persons than they are with kindergarten teacher scores, as demonstrated in the research 
of DeBodt et al. (41). The qualification of the VHI total scores in this study is in line with the study 
by Fairfield and Richards (30), both studies showed that one in twelve students (8%) showed a 
moderate voice handicap.
Table 3. The median (Inter Quartile Range) of the VHI total and subscale scores at three moments in 1st 
grade of education. VHI scores lower than 20 were considered to be "minimal", score from 20-39 as 
"moderate", 40-59: "severe", and 60 and up: "very severe".
VHI-Tot VHI-Tot VHI-Tot VHI-Tot
VHI-F VHI-E VHI-P VHI-Tot Score Score Score Score
Moment <20 20-39 40-59 >59
M1
(n=203)
2 (3) 0 (2) 2 (4) 5 (8) 92% 7% 0.5% 0.5%
M2
(n=103)
2 (3) 1 (2) 2 (5) 6 (10) 92% 8% 0% 0%
M3
(n=59)
2 (3) 1 (2) 3 (4) 6 (10) 96% 0% 4% 0%
17
Voice complaints in students have a multi-factorial genesis and is probably due to intensive voice 
use, emotions and a history of voice complaints during puberty (18). Thomas et al. found that 
about 40% of the student teachers reported voice complaints at the moment and/or in the last 
year (18). The findings in the total group student teachers of cohort 2007-2008 (n=203) showed 
that 10.3% experienced voice complaints at the moment of the survey at M1, compared to 18.6% 
at M3 (n=59). At M1 44% had experienced voice complaints at the moment and/or in the year 
before the survey, compared to 40.6% at M3. These results are in line with results of the study by 
Thomas et al. (18).
Risk factors for voice problems in student teachers
The causes of vocal problems are generally multi-factorial. Personal, environmental and psycho- 
emotional factors are well known occupational risk factors (42-45). Students, more than teachers, 
see that vocal loading, environmental factors and humidity have a negative influence on their 
voice (45).
The percentage of smoking students in cohort 2007-2008 and number of cigarettes decreased at 
M3 respectively from 20% to 11%, and 11 to 5%, compared to M1. The percentage of students 
with the intention to stop smoking increased at M3 from 13% to 28%, compared to M1. More 
male students stopped smoking at M3 compared to female smokers; at M1, 32% of the male and
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17% of the female students were smokers, and respectively 16% and 11% at M3. See Table 4. The 
relation of smoking with the presence of vocal nodules was concluded by Urrutikoetxea et al. (46) 
The information at the start of education about risk factors in relation to voice problems in the 
future profession seem to be beneficial since the percentage of smokers dropped with about 50%. 
The percentage of male students that used alcohol during 1st grade of education increased from 
81% at M1 to 92% at M3. The number of glasses alcohol per week did not change. See Table 5.
Table 4. The distribution of risk factor "smoking", at three moments in 1s grade of education.
18
M l M2 M3
Total 20% 15% 12%
Smokers Male 32% n.a. 16%
Female 17% n.a. 11%
Cigarettes/day 12 9 6
Number of years active smoking 4.3 yrs n.a. n.a.
Intention to stop n.a. 13% 28%
'able 5. The distribution of risk factor "alcohol" at three moments in 1st grade of education.
M l M2 M3
Alcohol users
Male 81% 85% 92%
Female 72% 69% 73%
Number of glasses alcohol per week
Male 7 9 8
female 3 2 4
The percentage of female students with less sleep than 7 hours per night increased during 1st 
grade of education enormously: from 16% at M1 to 93% at M3. The number of nights did not vary 
in female students. The percentage male students that slept less than 7 hours per night decreased 
during 1st grade from 13% to 7%. See Table 6.
Table 6. The distribution of risk factor "night rest" at three moments in 1s grade of education.
M1 M2 M3
Less sleep than & hours /night
Male 44% 96% 77%
Female 16% 87% 93%
Number of night with <7 hrs/month
Male 13 11 7
female 11 7 6
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There is a trend that physical and psycho-emotional factors play a role in teachers with voice 
complaints (10,45). Daniels et al. showed that anxiety in student teachers had large and negative 
effects on competence and certainty (47). Miller and Fraser found that students experience stress 
of various types, both on training schools and in college. They stated that high expectations, 
uncertainty and the emotional aspect of becoming a primary teacher are examples of extra 
pressure on students (48). High student teacher attrition rates due to stress, as few as 50%, were 
identified as a concern in Australia (32)
Female students of cohort 2007-2008, tend to indicate more psycho-emotional complaints than 
male students on the nominal questions (yes/no). Rasch et al. demonstrated that dysphonic 
women tend to perceive emotional and social aspects in another way than men do, and females 
scored lower than men in the social-emotional scale of the Voice-Related Quality Of Life (VRQOL) 
questionnaire (49). Furthermore, Smith et al. found a ratio of 1:1.46 (male: female) in reported 
voice complaints (8). In contrast to previous studies, more male students (9%) indicated more 
stress experiences during the training periods, compared to female students in cohort 2007-2008 
(Table 7).
Table 7. Distribution of risk factor "psycho-emotional complaints" in 1st grade of education.
M l
(n=202)
M2
(n=103)
M3
(n=57)
Do you have psycho-emotional Male n.a. 0 % 0 %
complaints? (% yes) Female n.a. 3 % 4 %
Do you experience more stress during Male n.a. 9% 9%
training periods? (% yes) Female n.a. 8% 7%
Do you have concerns about the Male n.a. 9% 9%
function of your voice ? (% yes) Female n.a. 9% 9%
Vocal load negatively influences my Male 42% n.a. 15%
voice (% yes) Female 42% n.a. 27%
I am the cause of my voice problem (% Male n.a. 29% 25%
yes) Female n.a. 22% 24%
The structure of the voice training program during education in 2007-2008 o f the institute for 
primary teacher education in Arnhem
The education at the institute for primary teacher education, is a four years full-time study. All 
students underwent a vocal examination by a speech pathologist in the third week of the first 
year. Each student also mandatorily filled in the questionnaires. Some students have to undergo a 
second screening because of lack of physical fitness in the first screening, or extensive voice
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research in the institute with support of a Voice Range Profile. Extensive research can also be 
performed in the voice clinic of Radboud University Nijmegen Medical Centre, or Rijnstate 
General Hospital Arnhem. Extra physical tests because of allergies, breathing and or posture 
problems were performed in external clinics of health centres. The aim of vocal coaching and 
training was to improve awareness and technical skills. Some students came up to the terms at 
the end of the first year, most students needed more time and more coaching. Some student had 
difficulties following the training because of a motivation problem.
More female and male students of cohort 2007-2008, are more active in voice therapy at M3 
(over 60%) than at M1 (about 4%). Students tend to make more use of active coping strategies at 
M3 compared to M1 (Table 8).
Table 8. The distribution of coping strategies at three moments in 1st grade of education.
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M1 M2 M3
(n=202) (n=103) (n=57)
I am taking voice therapy? (% yes)
Male n.a. 4% 66 %
Female n.a. 3 % 63 %
I do not have time to visit voice therapy
Male n.a. 19% 17%
Female n.a. 15% 7%
I am not motivated to take voice therapy
Male n.a. 11% 8%
Female n.a. 8% 7%
I am considering other types of help? (% Male n.a. 0% 0%
yes) Female n.a. 0% 2%
I try to limit the voice complaints myself (% Male n.a. 15% 33%
yes) Female n.a. 21% 28%
I am talking to others about my voice Male n.a. 0% 17%
problem (% yes) Female n.a. 13% 23%
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Abstract
Objective: The aim of this study was to assess the course of voice handicap after voice screening 
and subsequent treatment in female student teachers in primary education.
Methods: A longitudinal, retrospective study was performed in students who were selected 
during regular screening at the university and were sent to the Department of 
Otorhinolaryngology Radboud University Nijmegen Medical Centre for a phoniatric assessment. A 
general questionnaire, the Voice handicap Inventory (VHI) and the Type-D Scale-16 (DS16) were 
sent to 130 female students (one to twelve years) after discharge of treatment. Eighty-three 
questionnaires have been returned and 70 were suitable for inclusion into this study. Analysis of 
the medical files and questionnaires was carried out.
Results: This study revealed a post-therapeutic relapse after an average time interval of four 
years, with higher VHI scores in 80% of the (former) student teachers. No differences were found 
in the change of VHI scores neither between persons with or without voice therapy, nor between 
persons with or without vocal fold lesions. Remarkably, Type-D persons had significantly higher 
VHI total (p = 0.018) and higher subscale scores (VHIE: p = 0.018, VHIF: p = 0.041) than non type-D 
persons, at the end of follow-up. No higher scores were found on VHIP (p = 0.057).
Conclusion: The majority of the (former) students showed a relapse after voice therapy, especially 
the type-D group. The results of this study indicate the sense of screening student teachers for 
voice problems. However, the way of screening and voice care, the presence of vocal fold lesions 
have to be critically evaluated. Student teachers remain a vulnerable group even after a process 
of voice care and despite reporting a voice handicap. This implicates that a valid screening and 
good training of the professional voice (in students) is very important.
Introduction
The teaching profession constitutes a high risk group of professional voice disorders, especially for 
female teachers (1-11). Teachers reported relatively more vocal symptoms from the start of 
teaching (4,5,7,9,12,13) and relatively more frequently vocal complaints in the beginning of their 
career (14). Young teachers with less teaching experience have also a greater tendency to develop 
vocal nodules (15). Although teachers reported more voice complaints than student teachers (16),
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the latter group can be seen as a group at risk for developing voice problems. Fairfield and 
Richards demonstrated that at the end of their last year of education over a third of the student 
teachers suffer from voice difficulties during teaching practice. One out of 12 student teachers 
was classified as having a moderate handicap (defined by VHI) (17). Teachers with voice 
complaints reported a history of voice complaints already during their educational training (16). It 
is of utmost importance to start a prevention program for voice disorders during the training of 
student teachers in order to adequately prepare these future teacher professionals for the vocally 
demanding profession. Various studies demonstrated that vocal training of student teachers in 
education proved to be beneficial (18-20). About three quarters of student teachers reported that 
attention paid to their voice during training was sufficient (21). The voice care satisfaction during 
education in student teachers does not always lead to a good future occupational voice. Simberg 
et al. demonstrated that during a twelve-year period the number of vocal symptoms had 
increased considerably in teachers (22). The Voice Handicap Index has proven to be a reliable 
instrument to identify the degree of vocal handicap regardless age, gender or disease type (23­
28). The VHI is also considered to be a reliable instrument to measure the changes of the patient's 
perception following treatment (29) and that voice disorders of different etiology show different 
outcome (30). The VHI can also be seen as a tool to assess voice-specific quality of life (31). The 
vocal handicap is not only reflected in the physical, but also in the emotional and social well-being 
of the person (24,32,33). Since the voice is an important communication tool in society and 
26 especially in the teaching profession, voice problems can have a considerable impact on the 
occupational life (34,35) and on peoples' reports of health status: quality of life (34,36). 
Personality traits are related to the origin and maintenance of voice problems (37). Personality 
trait type-D refers to individuals who simultaneously tend to experience negative emotions and to 
inhibit self-expression in social interaction and is associated with poor prognosis in health studies 
(38-40). Thomas et al. showed in female student teachers and female primary education teachers, 
that Type-D personalities tend to underestimate or deny the consequences of their voice 
problem. Despite having a relative high VHI score, they do not always report voice complaints 
(37). These findings suggest that the type-D personalities may react differently to voice therapy.
At present, no studies are available of a long-term follow-up on the course of voice complaints 
and voice handicap after screening and/or treatment during the teacher's educational training. 
The aim of this retrospective and explorative study was to investigate the change during a long­
term period of voice handicap after voice screening and treatment in female student teachers. 
Additionally, the influence of vocal fold lesions, voice therapy and type-D personality was 
assessed.
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Methods and materials
This study is part of a project on the cause and consequences of voice problems in student 
teachers at the Vocational University of Arnhem / Nijmegen, in collaboration with the 
Department of ENT of the University Medical Centre of the Radboud University Nijmegen, the 
Netherlands, the Department of ENT-Head and Neck Surgery, University Hospital, Catholic 
University Leuven, Belgium, and the Centre of Excellence for Voice, K.U.Leuven, Lab. Exp. ORL, 
Belgium. The study design is retrospective and longitudinal.
Description of sample
One hundred thirty (former) dysphonic female student teachers were selected during screening in 
education at the institute for primary teacher education, vocational university of Arnhem and 
Nijmegen and were included in the study. For this longitudinal study only female students were 
selected, as previous research showed that voice problems in teachers are more common in 
women than in men (4,7,8,11). On the other hand, women react and respond differently than 
men, especially females with a functional dysphonia showed lower scores in the social-emotional 
subscale (34).
They were referred to the voice clinic of the Department of Otorhinolaryngology Radboud 
University Nijmegen Medical Centre. General questionnaires (concerning voice complaints and 
voice therapy) and the Voice Handicap Inventory (VHI), Type-D Scale-16 (DS16) were filled in. 
Additionally, laryngostroboscopic and vocal examination were carried out at moment 1 (M1, see 
figure 1). At moment 1, a decision on treatment was made. Discharge of treatment is indicated as 
moment 2 (M2). After discharge of treatment, at moment 3 (M3) (after a mean period of 4.9 
years (1-12 yrs) after the first visit to the clinic (M1)), a general questionnaire, the Voice handicap 
Inventory (VHI) and the Type-D Scale-16 (DS16) were sent to 130 of these female (ex) students. 
Eighty-three questionnaires have been returned and 70 were suitable to be included into this 
study. The mean age of the participants was 35.5 years (18-52 yrs) at M1. Analysis of the medical 
files and questionnaires were carried out. Of the total group (n=70) female teacher students 36% 
had normal vocal folds, 59% had a vocal fold lesion at the first visit to the clinic (M1).
Chapter 2
Figure 1: Time course with moments of investigation at the voice clinic and final moment of research. The 
voice screening was performed by a speech pathologist of the vocational university for teacher education. 
The voice clinic was at the university hospital in Nijmegen, the Netherlands.
After discharge of treatment (M2) 8% had a vocal fold lesion. The results of the videostroboscopic 
examinations, concerning the vocal fold lesions, are summarised in Table 1.
Table 1: The observed vocal fold lesions at the moment of the first visit to the clinic (M1) and the moment 
of discharge of treatment (M2) (n=70) after Poels (41). Of the total group 56% had no second laryngeal 
examination in the voice clinic at M2.
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Type Result vocal folds examination M l (%) M2 (%)
0 Insufficient view 1 0
1 Normal vocal folds 36 36
2 Polyp 4 1
3 Vocal fold nodules 24 4
4 Reinke's edema 10 0
5 Intracordal pathology, 10 1e.g. cyst, sulcus vocalis, combination polyp
"Miscellaneous":
6 e.g. chronic laryngitis, hemangioma, 
capillary ectasias, irritation, laryngeal web
11 2
Missing 4 56
A decision on treatment was made at the first visit to the clinic (M1). Discharge of treatment is 
indicated as moment 2 (M2). Of the total group female teachers students 53% had voice therapy 
at M l and 16% at M2. At the moment of discharge of treatment 30% were about to complete
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voice therapy. Surgical intervention was performed in 8% of the persons at M1. The decisions on 
treatment are summarised in Table 2.
Table 2: Distribution of the decisions on treatment, at the moment of the first visit to the clinic (M1) and 
the moment of discharge of treatment (M2)(n=70). Of the total group 41% had no second visit to the voice 
clinic at M2.
Decision on treatment M l (%) M2 (%)
No treatment 6 3
No treatment yet 6 2
Control, No treatment, 4 1
Voice therapy 53 16
Surgical therapy 1 1
Voice and Surgical therapy 7 0
Voice and medicinal treatment 3 0
Voice therapy and other 3 0
expectative 1 4
Other 6 2
Completing Voice therapy 1 30
Missing 9 41
At the research moment (M3), 54% (n=38) of the subject group was active as a professional 
teacher, 6% (n=4) were not active but were qualified as a teacher, 37% did not finish teacher 
education for several reasons and 3% were missing values. One active teacher was still seeing a 
voice therapist.
Instruments
The laryngostroboscopic examination was carried out by one phoniatrician, using the Kay 
laryngostroboscope. Phonations of the vowel /i:/ at comfortable loudness and pitch were 
performed.
The general questionnaire was designed in such a way that personal aspects and vocal problems 
were included. See Appendix I.
The Voice Handicap Index was designed for rating the subjective biopsychosocial consequences 
caused by voice problems and is a useful instrument to monitor the treatment efficacy for voice 
disorders (42). The Dutch version of the Voice Handicap Index (VHI) questionnaire was used (43). 
It consists of 30 questions, that regard three domains: emotional (VHI-E), physical (VHI-P) and 
functional (VHI-F) (each 10 questions). The questions were rated according to a five-point scale: 
never (0), almost never (1), sometimes (2), almost always (3) and always (4). Consequently, the 
total score (VHI-T) is between 0 and 120 and each subscore between 1 and 40. The VHI has 
proved to be reliable in identifying the degree of vocal handicap regardless age, gender or disease 
type (42-44).
The Type-D scale-16 (DS16) assesses Negative Affectivity (the tendency to experience negative 
emotions) and Social Inhibition (the tendency to inhibit self-expression in social interaction) (38).
Chapter 2
The list is a brief self-report measure with an eight item negative affectivity and an eight item 
social inhibition scale. The persons described how they felt and there were no right or wrong 
answers. The response was on a five-point scale (false = 0, rather false (1), neutral (2) rather true
(3) to true (4)). Using this data a Type-D classification was made. The students with a high score 
on both negative affectivity and social inhibition, as determined by a median split, were classified 
as the Type-D-group. The type-D scale-16 is a practical and sound, reliable and valid, tool to assess 
and identify type-D personalities (37-40).
Statistical Analysis
The data was analyzed using the statistical program SPSS 16.0. One-sample, 2-tailed Kolmogorov- 
Smirnov tests were applied in order to determine if continuous outcome variables were normally 
distributed. Mann-Whitney U (M-W U) tests were used for continuous outcome variables that 
were not normally distributed. The T-test (Asymp.Sig. (2-tailed)) was used for continuous 
outcome variables that were normally distributed. The significance level was set at p < 0.05. For 
discrete outcome variables the Chi-square test was used. Odds Ratios (OR) were used to quantify 
the dependency in 2 x 2 tables. The Odds Ratio indicates the relative risk. A relative risk of 50% or 
more was considered to be meaningful and is in accordance with an OR equal or greater than 1.5 
or equal or less than 0.66.
30 Results
Voice Handicap score at the different moments (M1, M2 and M3)
Table 3 shows a decrease of Voice Handicap Index scores between the moment of the first visit to 
the clinic compared to the moment of discharge of treatment (M2). However, the voice handicap 
scores relapsed at the moment of research (M3). Especially VHI-P and VHI-Total showed large 
differences of scores: decrease at M2 and increase of VHI-Total and VHI-P scores at M3.
Table 3: The VHI scores at the moment of first visit to the clinic (M1), moment of discharge (M2) and the 
moment of research (M3). VHI-F: functional subscale, VHI-E: emotional subscale, VHI-P: physical subscale, 
VHI-Total: total score of the Voice Handicap Index. The median (Interquartile Range) express the 
distribution of the data, except in the VHI-P at M3, where the mean (Standard Deviation) is used.
M1 M2 M3
VHI-F 1 0 (3) 2 (4)
VHI-E 1 0 (3) 1.5 (4)
VHI-P 4 (14) 1 (8) 9.4 (7.1)
VHI- Total 1)(2 2 (12) 13 (17)
Persons who underwent voice therapy showed higher scores on VHI Total and all subscales than 
persons without voice therapy. Significant differences were found between persons with voice 
therapy compared to persons without voice therapy on VHI-Total (p=0.003) and all subscales (p=
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0.005 / p=0.006) at the moment of discharge of treatment (M2). At the research moment (M3) 
significant differences were found on the VHI-Total and VHI-P (p=0.017). No differences were 
found neither on VHI-F and VHI-E at M3, nor on VHI-Total and the subscales at M1. See Table 4.
No differences between persons with and without vocal fold lesions were found on the VHI-Total 
and all the subscales (p=0.122 -  p=0.931), at each of the moments M1, M2 and M3. See Table 5.
Table 4: The VHI scores at the moment of first visit to the clinic (M1), the moment of discharge (M2) and the 
moment of research (M3) of students who underwent voice therapy (VT+) and who did not (VT-) (n=47 and 
n=17, respectively). VHI-F: functional subscale, VHI-E: emotional subscale, VHI-P: physical subscale, VHI- 
Total: total score of the Voice Handicap Index. The p-values are calculated by the Mann-Whitney U test, 
except in the VHI-P at M3 where the Student-T test is used. Consequently, the median (Interquartile Range) 
and mean (Standard Deviation) express the distribution of the data.
VT Ml
P
VT M2
P
VT M3
P
- + - + - +
0 2 0 0 2 3
VHI-F 0.267 0.006 0.090
(3) (6) (0) (4) (4) (5)
0 1 0 0 1 2
VHI-E 0.646 0.005 0.340
(3) (6) (0) (2) (4) (9)
1 8 0 0 6.4 11.0
VHI-P 0.215 0.005 0.017
(8 (16) (0) (10) (6.0) (7.3)
2 14 0 0 7 15
VHI-Total 0.322 0.003 0.017
(12) (27) (0) (17) (13) (22) 31
Table 5: The VHI scores at the moment of first visit to the clinic (M1), the moment of discharge (M2) and the 
moment of research (M3) of students with (VFL+) and without (VFL-) vocal fold lesions (n=23 and n=41, 
respectively). VHI-F: functional subscale, VHI-E: emotional subscale, VHI-P: physical subscale, VHI-Total: 
total score of the Voice Handicap Index. The p-values are calculated by the Mann-Whitney U test, except in 
the VHI-P at M3 where the Student-T test is used. Consequently, the median (Interquartile Range) and 
mean (Standard Deviation) express the distribution of the data.
Vocal Fold 
Lesion 
M1 P
Vocal Fold 
Lesion 
M2 p
Vocal Fold 
Lesion 
M3 P
- + - + - +
1 1 0 0 2 2
VHI-F 0.923 0.412
(4) (7) 0.435 (0) (1) (3) (5)
1 1 0 0 2 1
VHI-E 0.465 0.931 0.477
(3) (5) (0) (1) (3) (10)
2 8 0 0 8.3 10.6
VHI-P 0.203 0.870 0.122
(14) (14) (0) (6) (5.4) (8.0)
7 12 0 0 13 13
VHI-Total 0.254 0.762 0.315
(18) (24) (0) (10) (13) (28)
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The comparison between type-D and non type-D persons showed significant differences on the 
VHI-Total (p=0.018) and on two subscales (VHIE: p = 0.018, VHIF: p = 0.041) at M3. Type-D persons 
showed higher mean scores than non Type-D. No differences were found on VHIP (p = 0.057) at 
M3. No significant differences were found between Type-D and non type-D persons on VHI total 
scores and on all subscales, at M1 and M2 (p = 0.195 - p = 0.359). See Table 6.
General shift of Voice Handicap score a t th ree tim e intervals (M2-M1, M3-M2 and M3-1)
Figure 2 shows the positive shift of the VHI total and subscale scores at the moments M2 and M3. 
At the moment of discharge of treatment (M2), 16% showed higher VHI-Total and subscale scores 
than at the first visit in the clinic (M1). There is almost an equal contribution of the different 
subscales. At the research moment (M3), 80% showed higher VHI-Total scores compared to their 
scores at the moment of discharge (M2). The largest contribution is made by the VHI-P subscale 
and the smallest by the VHI-E subscale. Compared to their scores at the first visit in the clinic 
(M1), 57% showed higher VHI-Total scores at the research moment (M3). Like in the M3-M2 shift, 
the largest contribution is made by the VHI-P subscale and the smallest by the VHI-E subscale.
Table 6: The VHI scores between the moment of first visit to the clinic (M1), the moment of discharge (M2) 
and the moment of research (M3) of the type-D students (D +) and non-type_D (D -) (n=20 and n=48, 
respectively). VHI-F: functional subscale, VHI-E: emotional subscale, VHI-P: physical subscale, VHI-Total: 
total score of the Voice Handicap Index. The p-values are calculated by the Mann-Whitney U test, except in 
the VHI-P at M3 where the Student-T test is used. Consequently, the median (Interquartile Range) and 
mean (Standard Deviation) express the distribution of the data.
Type-D
M1 p
Type-D
M2 p
Type-D
M3 p
- + - + - +
0 3.5 0 0 2 3.5
VHI-F 0.195 0.217 0.041
(4) (5) (0) (5) (4) (5)
1 2.5 0 0 1 3.5
VHI-E 0.359 0.266 0.018
(3) (10) (0) (7) (4) (12)
4 10 0 0 9.0 11.8
VHI-P 0.330 0.243 0.057
(13) (14) (0) (15) (7.5) (6.2)
8.5 16 0 0 9.5 15.5
VHI-Total 0.289 0.322 0.018
(17) (30) (0) (26) (16) (24)
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Figure 2: Percentages of persons (n=70) with higher VHI-Total and subscale scores, a comparison between 
three time intervals: M2-M1, M3-M2 and M3-M1. VHI-F= functional subscale, VHI-E= emotional subscale, 
VHI-P= physical subscale, VHI-Total= total score of the Voice Handicap Index.
Figure 3 shows the negative shift of the VHI total and subscale scores at the moments M2 and 
M3. Fifty percent showed lower VHI-Total and subscale scores at the moment of discharge (M2) 
than at the first visit to the voice clinic (M1). At M3 16% of the persons showed lower VHI-Total 
and subscale scores compared to their scores at M2. thirty six percent showed lower scores at M3 
than they did at M1. There is almost an equal contribution of the different subscales at all time 
intervals.
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Figure 3: Percentages of persons (n=70) with lower VHI-Total and subscale scores, a comparison between 
three time intervals: M2-M1, M3-M2 and M3-M1. VHI-F= functional subscale, VHI-E= emotional subscale, 
VHI-P= physical subscale, VHI-Total= total score of the Voice Handicap Index.
Of the total subject group (n=70) at the research moment (M3), 51 students (73%) had undergone 
voice therapy and 19 (27%) did not (See Table 2). Remarkably, no significant differences were 
found on the shift of VHI total scores and all subscale scores between M3 - M1 between persons 
with and without voice therapy (p = 0.373 - 0.791) (see Table 7). The same results were obtained 
between M3 - M2 (p = 0.849 - 0.942).
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Table 7: The shift of the VHI scores between the moment of first visit to the clinic (M1), the moment of 
discharge (M2) and the moment of research (M3) of students who underwent voice therapy (VT+) and who 
did not (VT-) (n=51 and n=19, respectively). VHI-F: functional subscale, VHI-E: emotional subscale, VHI-P: 
physical subscale, VHI-Total: total score of the Voice Handicap Index. The p-values are calculated by the 
Mann-Whitney U test, except in the VHI-E at M3-M2 and M3-M1 where the Student-T test is used. 
Consequently, the median (Interquartile Range) and mean (Standard Deviation) express the distribution of 
the data.
Shift M2-M1 Shift M3-M2
p p
Shift M3-M1
p
VT + VT - VT + VT - VT + VT -
0 0 2 2 0 0
VHI-F 0.504 0.942 0.582
(3) (3) (4) (4) (5 (4)
0 -1 2.2 2.5 0.849 0.9 -0.3 0.461
VHI-E 0.185
(2) (3 (6) (3.8) (t-test) (4.6) (6.6) (t-test)
0 -2 6 5 2 1
VHI-P 0.275 0.879 0.791
(13) (8) (12) (7) (9) (6)
0 -9 8 7 2 1
VHI-Total 0.275 0.874 0.648
(16) (12) (19) (5) (18) (10)
Of the total subject group (n=70) who visited the voice clinic (M1), 41 students (59%) had a vocal 
fold lesion, in 25 (36%) a vocal fold lesion could not be demonstrated. No laryngeal findings were 
obtained in four persons (5%). Of the subject group, 61% and 17%, respectively, underwent voice 
therapy and /or surgical treatment, at M1 (See Table 2).
No significant differences were found in the shift of VHI-Total and subscale scores neither at M2- 
M1, nor at M3-M2, between persons with vocal fold lesions and those without vocal fold lesions 
(p=0.114 -p=0.969). See Table 8.
Although type-D persons showed higher VHI scores than non Type-D, no significant shift was 
found between the VHI scores at the three time intervals M2-M1, M3-M2, M3-M1 (p=0.416 - 
p=0.980). See Table 9.
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Table 8: The shift of the VHI scores between the moment of first visit to the clinic (M1), the moment of 
discharge (M2) and the moment of research (M3) of students with (VFL) and without (no VFL) vocal fold 
lesions (n=41 and n=25, respectively). VHI-F: functional subscale, VHI-E: emotional subscale, VHI-P: physical 
subscale, VHI-Total: total score of the Voice Handicap Index. The p-values are calculated by the Mann­
Whitney U test, except in the VHI-E at M3-M2 and M3-M1 where the Student-T test is used. Consequently, 
the median (Interquartile Range) and mean (Standard Deviation) express the distribution of the data.
Shift
M2-M1
Shift
p M3-M2
Shift
p M3-M1 P
VFL No VFL VFL No VFL VFL No VFL
-1.8 -0.8 2.0 1.0 1.0 0.0
VHI-F 0.217 0.220 0.755
(3.3) (3.3) (3.0) (3.0) (3.5) (0.5)
-2.0 -1.2 3.2 1.0 1.2 -0.3
VHI-E 0.569 0.114 0.114
(4.8) (5.9) (6.0) (4.8) (4.6) (6.2)
-5.0 -2.0 6 4 1.0 1.0
VHI-P 0.191 0.412 0.968
(9.1) (8.2) (13.0) (11.5) (8.0) (10.5)
VHI- -8.9 -4.1 8 7 2.0 1.0
0.241 0.308 0.921
Total (15.7) (16.0) (19.0) (17.0) (14.5) (15.0)
Table 9: The shift of the VHI scores between the moment of first visit to the clinic (M1), the moment of 35
discharge (M2) and the moment of research (M3) of the type-D students and non Type-D (n=41 and n=25, —
respectively). VHI-F: functional subscale, VHI-E: emotional subscale, VHI-P: physical subscale, VHI-T: total 
score of the Voice Handicap Index. The p-values are calculated by the Mann-Whitney U test, except in the 
VHI-E at M3-M2 and M3-M1 where the Student-T test is used. Consequently, the median (Interquartile 
Range) and mean (Standard Deviation) express the distribution of the data.
Shift M2-M1 Shift M3-M2 Shift M3-M1
-CDT Non
type-D
P Type-D Nontype-D
p Type-D Nontype-D
p
VHI-F -2(4)
-1.5
(2.9) 0.534
2.5
(4.3)
1.5
(4) 0.725
-0.5
(8.5)
0
(3) 0.621
VHI-E -1.8(4)
-2
(5.5) 0.902
3.3
(7.0)
2.1
(4.7) 0.490
1.5
(6.8)
0.1
(4.6) 0.416
VHI-P -3.5(8.1)
-4.5
(8.7) 0.655
7
(11.8)
5
(11)
0.980 2.5(13)
1
(6.75) 0.553
VHI-Total -7.4(14.9)
-8.0
(15.7) 0.877
10
(19.0)
7
(17.5) 0.708
2
(22.5)
1
(12.8) 0.708
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Discussion
The aim of this retrospective and explorative study was to investigate the course of voice 
handicap during a long-term period, after voice screening and referral to a phoniatric clinic in 
(former) female student teachers. For some years students were selected by the voice therapist 
of the university because they were supposed to be at risk for developing voice problems. At the 
first visit to the clinic, decision about treatment was made. A majority of the persons underwent 
voice and/or surgical therapy (61%). Voice therapy was performed by voice therapists in private 
practices. Because Thomas (16) demonstrated that starting teachers had more voice complaints in 
the first teaching years, it was interesting to investigate whether these students were properly 
prepared for their voice demanding profession. Was therapy still successful in these (former) 
student teachers some years after discharge and does personality, vocal fold lesions or voice 
therapy influence therapy success? The subject group in this study was not homogeneous: on the 
one hand students with and without vocal fold lesions, on the other hand students with and 
without voice therapy, and could therefore react differently to voice handicap. It was not the goal 
to discuss the type of applied therapy, nor to discuss clinical definitions of the vocal fold lesions.
In general, about half of former students showed an improvement directly after discharge of 
therapy. This indication of a voice handicap improvement might be the result of a successful 
therapy. This is in line with previous studies that showed that voice therapy can be very beneficial 
36 (18-20,45,46). However, 80% of the total group had higher voice handicap scores and relapsed at 
the research moment, compared to the moment of discharge of therapy. The relapse was found 
after an average time interval of four years after discharge. (M2). This indicates that the therapy 
effect appears not to be robust on the long term. Of the subject group in this study 54% were 
active as a professional teacher, and the relapse might be due to negative risk factors out of the 
teaching profession in combination with a lack of actual voice therapy. A reduction of positive 
effects after twelve months interval in teachers who underwent voice group therapy and vocal 
education was described by Bovo et al. (47). From the perspective of the study of Kooijman et al. 
the findings of the present study may give plausible relationships between the high number of 
relapsed persons and the high-risk profession for voice problems, especially in the first four years 
of teaching (48). On the other hand, therapy might have been not specific enough. Voice handicap 
is not only reflected in the physical, but also in the emotional and social well-being of the person 
(24,32,33). Coping can be seen as an individual way to respond to and might positively influence 
the development of (voice) problems. McHugh et al. showed that there is a great difference 
between teachers, and the way of coping with stressful and loading factors and situations can 
influence psychological, physical and social well-being (49). The diversity of voice therapists, 
involved in the present study, may suggest that therapy will be performed in different modes of 
therapy. Many therapists see technical training as the main part of voice therapy. However,
The voice after screening and trea tm ent in fem ale studen t teachers
specific personal coaching with attention to all personal risk factors that may influence voice 
problems, and evaluation of used coping strategies may contribute to an effective voice therapy.
Remarkably, the relapse of voice handicap was less obvious on the VHI-E. This is not in line with 
findings by Thomas et al. (16), that demonstrated a tendency for psycho-emotional factors to be 
more influential in developing voice problems for starting teachers.
At the moment of discharge of treatment (M2), persons who have undergone voice therapy 
showed significantly higher scores on VHI-Total and all subscales, and at M3 on VHI-Total and VHI- 
P, compared to persons without voice therapy. Despite voice therapy their voice handicap scores 
remained higher than persons without voice therapy. No differences were found between these 
two groups on the shift of voice handicap scores, at all three time intervals. It was remarkably that 
the voice handicap scores of the group without voice therapy improved at M2, but also relapsed 
at M3. This might be due to improved awareness as a result of repeated assessment with the 
Voice Handicap Index, as described by Jacobson (23).
Although no significant shift was found between the VHI scores at the three time intervals, type-D 
persons showed higher VHI scores than non Type-D. This is in line with previous studies that 
demonstrated that type-D student teachers had a higher risk to have a higher VHI scores than non 
type-D students (37,50). In a comparison between the mean scores of type-D and non type-D 
persons at the three moments, type-D showed more improvement on voice handicap scores after 37
treatment (M2) but the relapse was also more strongly in type-D persons than in non type-D. An 
explanation of this extreme variation in voice handicap scores before and after therapy in type-D 
might be found in the personality trait. Thomas et al. showed in female student teachers and 
female teachers for primary education, that Type-D personalities tended to underestimate or 
deny the consequences of their voice problem and tended to seek less voice care despite having a 
relative high VHI score (38). These tendencies might negatively influence the success of voice 
therapy and particularly in the post-therapeutic period when the persons lacks support and 
coaching.
Both groups with and without vocal fold lesions showed improved voice handicap scores at M2, 
but they both relapsed at M3. Persons with vocal fold lesions showed higher VHI-Total and 
physical subscale scores. This is in line with previous study by Bouwers and Dikkers (30) who 
showed that voice disorders of different etiology showed different VHI scores. A vocal fold lesion 
can result in a higher physical impact of the voice in social and classroom situations due to 
increased muscular tension in the laryngeal, neck and shoulder regions.
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Conclusion
The majority of the (former) students showed a relapse after voice treatment, the type-D group 
stronger than the non type-D persons. The results of this study indicate the sense of screening 
student teachers for voice problems, but the effect appears not to be robust. Student teachers 
remain a vulnerable group even after a process of voice care.
This underlines the importance of adequate coaching not only during education, but also during 
the start of the profession. The development of voice problems has a multidimensional cause. 
Physical, emotional, social and personal factors, e.g. personality, play an important role. Student 
teachers remain a vulnerable group even after a process of voice care. This implicates that a valid 
screening, a multi-dimensional voice training and a well-organized follow-up of the professional 
voice (in students) is very important. Specific personal coaching with attention to all risk factors 
and evaluation of used coping strategies may contribute to an effective voice care. This 
combination could be used as a preventive measure in order to identify and help student teachers 
at risk of developing voice disorders.
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Appendix I. The Questionnaire
The questions used in this study, The person was asked to answer the question with a: 
No (0) or: Yes (1)
1. Are you currently studying at the institute for primary teacher education?
2. Did you graduated at the institute for primary teacher education?
• In what year?
3. Are you currently working as a teacher?
4. Are you working fulltime (1) or part-time as a teacher (2)?
5. Did you get the advice, after laryngostroboscopic investigation and voice examination, to 
start with speech therapy?
• Did you start speech/voice therapy?
• Did you have speech therapy on voice complaints?
• Did you restart the therapy?
• Why?
6. How do/did you experience the attention for voice during the education at the institute for 
primary teacher education? (insufficient (0), sufficient (1))
7. Did you experience voice complaints during the education at the institute for primary 
teacher education?
8. Are you limited by voice complaints in daily life?
9. Do you have experienced voice complaints during your career as a teacher?
10. Do you have experienced voice complaints as a trainee at the institute for primary teacher 
education?
11. Are you limited by voice complaints working as a teacher?
12. Are you limited by voice complaints as a student teacher during the trainee periods?
13. Did you leave/end your profession due to voice complaints?
41

3The necessity of preventive plans and 
educational programs in the education for a
voice demanding profession
F.I.C.R.S. de Jong 
L.F.P. Meulenbroek 
P.G.C. Kooijman
G. Thomas

The necessity of preventive plans and educational programs
Introduction
Communication is the most existential act of man. In communicating, we share meanings or 
artistic feelings and emotions with our environment. The voice is the instrument of verbal 
communication, and it's impossible to imagine life today without our voice. The triumphal 
progress of mobile telecommunication is a striking example of the enormous increase in the need 
for verbal communication. In many professions the voice is a key tool and the concern is whether 
the voice is effective for professional communication (1,2). Due to increased demands, voice 
problems are increasingly observed. Voice disorders have been observed to cause a significant 
communication handicap for professionals who were dependent on their voice (3). It has been 
estimated that one third of the labour force are working in professions in which voice is the 
primary tool (1). Professional voice users are professionals who are dependent on their voice (4) 
and studies have associated them with a high risk for developing voice disorders (5). The need for 
a high voice capacity, vocal endurance and effective communication is great in professional voice 
users. The vocal demands and vulnerability to voice problems vary between the different 
professions.
Koufman and Isaacson (6 ) defined four categories of professional voice users with different 
degree of voice dependence for the performance of their jobs.
(1) Elite vocal performers like singers and actors for whom even a slight vocal difficulty causes 
serious consequences,
45
(2) Professional voice users for whom even a moderate vocal difficulty would hamper —  
adequate job performance e.g. teachers, public speakers and telephone operators,
(3) Non-vocal professionals who can perform their jobs with slight or moderate voice 
problems; where only severe dysphonia endangers adequate job performance e.g. TV and 
film directors and
(4) Nonvocal non-professionals that are not impeded from performing work when they 
experience any degree of dysphonia.
Vilkman presented a useful classification of voice and speech professions according to demands 
on voice quality and vocal loading from the point of view of working ability (Table 1) (2) .
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Table 1: Classification of voice and speech professions after Vilkman.
Voice quality Voice loading Profession
+ + + + + Actors, singers
+ + + + + Radio, TV journalists
+ + + + Teachers, telephone operators, 
telemarketers, military, clergy, 
cantors
+ + + + Bank, business, insurance 
personnel, physicians, lawyers, nurses
+ + + + + Foremen, welders, platers
+ + + = high; + + = moderate; + = low.
Working conditions
Working conditions may affect voice, whereas individual-bound factors may increase the 
susceptibility for voice problems. El Batawi states: "Work-related diseases are multifactorial 
diseases in which the work environment plays a partial role in causation." (11). He continues: 
"Occupational health is evolving to deal with multifactorial health problems from combined 
exposure to occupational and other environmental factors, life-style, and individual susceptibility. 
More attention should be given to psychosocial factors and ergonomics in the workplace, 
workers' participation and life-style, multifactorial occupational epidemiology, and new
46 approaches to legislation." This indicates that professional voice problems should be taken as a
multifactorial issue, including the questions why cause the working conditions voice problems and 
why gets the individual voice problems? Risk factors of different domains should be taken into 
account. Arbitrarily, they may be broadly described as four groups: vocal loading, physical factors, 
psycho-emotional factors and environmental factors (5,12) .
It is remarkable that though there is data demonstrating risk factors, prevalence of voice 
problems and impact of voice problems among professional voice users even in various developed 
countries voice disorders of voice professionals are not currently accepted as an occupational 
disease (1,2,44). Voice problems of professional voice users often become chronic (25) and 
occasionally if the voice problem is severe and the professional voice user cannot do his job 
properly or communicate effectively, the professional voice user may be even forced to leave the 
teaching profession (8,38,45). This suggests that professional voice users with severe voice 
problems may often be left in a desperate situation to face the consequences alone. The solution 
for those inflicted by occupational diseases is social security (occupational safety and health), 
which acknowledges a right rather than bestowing charity (46). The impact of voice disorders in 
professional voice users is apparently underestimated and occupational safety and health of 
teachers is not given sufficient attention in developed countries (2,4,47), and may be even 
neglected in developing countries. In developing countries the priority for health care has been 
for life threatening diseases. The paradox is that although education is the foundation for
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development, occupational safety and vocal health of professional voice users is not given 
priority. To develop occupational safety and health in voice professions it is essential to 
demonstrate the relationship between voice problems and risk factors (1,2). The impact of a voice 
problem depends also on how an individual perceives the problem (9,48). Therefore, it is 
extremely relevant to assess the degree of handicap and the risk factors that are perceived to 
exert a negative influence on the voice in subjects with voice complaints and those with a voice 
handicap.
Various methods and scales have been developed to quantify the biopsychosocial impact of voice 
problems, such as the measurements of Smith et al. (54), the "voice-related quality of life"
(VRQOL) scale(55), the "Voice Disability Index" (56) the "Therapy Outcome Measures" (57), the 
Voice Outcome Survey (VOS) (58) and the "Activity and Participation Profile" (VAPP) (59). The 
most applied survey is the Voice Handicap Index (VHI), developed by Jacobson et al. (60). The VHI 
has been proven to be valuable in diagnosis and assessment of therapy outcome (61) .
Early screening and primary prevention
Professional voice problems not only involve societal costs (problems in teachers alone may be 
around $2.5 billion annually in the United States of America (7)) but also are observed to have a 
significant psychological, social, physical, occupational and communicational impact on an 
individual. (6,8,9,10) Thomas et al. carried out a cross-sectional study to compare the prevalence 
of voice problems in female student teachers (454 subjects; 1st to 4th year of training) and
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practicing teachers (82 female teachers; 1st to 4th year of teaching career) of primary education 
early in their career (53). This enables the observation whether there is a sudden increase or 
difference in the perceived risk factors after starting the professional teaching career. 
Additionally, history of voice problems during training was enquired among teachers. Teachers 
with voice complaints compared to teachers without voice complaints reported a history of voice 
complaints during their training (p = 0.013). Teachers compared to student teachers reported 
more voice complaints at the moment and / or during the past year (p = 0.002). Only around a 
third of the subjects reporting voice complaints of both groups sought voice care (p = 0.286 -
0.893). Obviously, the student teacher is at risk when entering into the profession. This underlines 
the necessity for adequate primary prevention, as well as adequate diagnosis and treatment of 
professional voice problems.
Kooijman et al. assessed the biopsychosocial impact of the teacher's voice in general and 
throughout the career (12,49). They found high percentages of reporting various risk factors to 
have a negative influence on the voice. Very few distinct tendencies in the prevalence of 
perceived risk factors were found in the group teachers with complaints throughout their career.
The only exceptions were some physical aspects. This suggests that care for teachers with voice 
complaints should be concerned with more than just the reduction of occupational voice load.
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Other risk factors such as physical, psycho-emotional and environmental factors should also be 
addressed. Therefore, it is suggested to pay attention to these factors more extensively. The 
increase of the relative risk for having voice problems along with the teaching stages is largely due 
to the decrease of experienced risk by the teachers without complaints. This indicates that the 
teachers without voice complaints are getting more resistant to vocal risks by improving their 
coping strategies. Consequently, if coping strategies can be improved and brought into action in 
an early stage, this could prevent and diminish voice problems among teachers. Teachers with 
voice complaints may have specific vulnerability to certain risk factors and as a consequence, 
need specific interventions. Continuously high levels of voice complaints throughout the teaching 
career require early intervention and an appropriate attention during training.
It is necessary that a student embarking on a career in a vocally demanding profession has a fully 
functional voice. Obviously, there is a need for predictive parameters for occupational dysphonia 
(13). The pre-occupational voice can be normal, strong or weak. This is usually determined by 
constitutional factors. During the occupational career, many influences work upon the voice, and 
may lead to (occupational) dysphonia. Students can be assessed at the beginning of their studies 
and if voice problems are detected the students may be referred for further examination and 
treatment. What, however, of the student who begins a career with a healthy voice, but later 
develops vocal fatigue or other voice problems to such an extent that his or her career must be 
interrupted or even abandoned? Can it be stated whether a voice is robust or not in terms of
48 whether it is likely to withstand the rigours of a demanding professional use? Is it possible to
advise preventative training for individuals who might be at risk of developing occupational 
dysphonia? In phoniatric practice, the question whether the voice will sustain the load of a future 
vocally demanding occupation is frequently asked. The time for this question is before the start 
of the career. Consequently, the answer is based on the data at that moment, obtained from 
examination of the voice apparatus and the estimation of its capacities on the one hand, and the 
load that the future occupation will put on the voice on the other hand.
It is very difficult to estimate what the various factors that determine the voice will be in the 
future exercise of the occupation. In fact, the current condition of the voice and the predictive 
parameters for an occupational dysphonia are linked to a possibly future occupational dysphonic 
voice with a kind of black box in between them.
In the former GDR, a first official step to prevent occupational dysphonia was made by the so 
called "Tauchligkeitsuntersuchungen". These clinical examinations were carried out before the 
candidate was allowed to start a study for a vocally demanding profession. The advice was based 
on various parameters and empiricism. In essence, it is necessary to judge whether a good 
balance between voice capacity and voice load is likely. If the candidate has no voice complaints 
or vocal fold abnormalities and large intensity and melodic voice ranges, no problems may be 
expected during the exercise of a demanding occupation. If the candidate does have voice 
complaints, vocal fold abnormalities and small voice ranges, voice problems may be expected
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during the exercise of a demanding occupation. In extreme situations it is not usually difficult to 
make the decision as to whether there will be a risk for occupational dysphonia. However, it must 
be noted that a good voice at the start of the training for a vocally demanding profession is not a 
guarantee for not getting problems. The above-mentioned situations are the poles of a scale with 
a large grey area, in which numerous considerations must be made and a clear cut decision is 
difficult. There is a need for objective methods for examination. The methods must be valid, 
reliable, and standardized. In the development of predictive parameters for occupational 
dysphonia, many questions have to be answered. Which parameters are sensitive, valid and 
reliable? There must be consensus about normality and standardization of the different 
parameters. Is there a difference in the two sexes? Does the clinical examination reflect the 
situation in the field? Is the present status representative for a longer period of voice use? What is 
the effect of intensive use of the voice upon voice performance? Buekers stated: "At present, 
there is no standard method to evaluate the effect of voice endurance upon voice performance."
(50) He asks: how can voice capacity be quantified? There are differences in vocal load in and 
between the various occupations. How can we know the future voice demands at the moment of 
examination? This raises the question: how can vocal load be quantified? Finally, the assessment 
of whether a voice is able to withstand the rigours of a demanding professional use should be 
individually tuned. Predicting occupational dysphonia involves the creation of an individual profile 
of the candidate, rather than the analysis of one or more parameters. Until now, however, there 
are no valid or reliable predictive parameters for predicting occupational dysphonia. Various
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disciplines, such as medicine, voice therapy, psychology, and physiotherapy should contribute to —  
the advise to the candidate. In fact, predicting occupational dysphonia requires a holistic 
approach, that is best carried out using multidisciplinary teamwork.
It often happens that the examination takes place before a training for a vocally demanding 
occupation has started. To determine if the candidate is fit to fulfill the needs of the voice 
demanding profession in an early phase of the education is not an easy task. The student did not 
have teaching practice. It is difficult to be able to pronounce at an instantaneous moment at the 
start of the education upon the skills that still have to be developed. A final judgment can be 
made only at the end of the education. Students with limited technical skills, but ample pedagogic 
and didactic qualities possibly grow out as excellent teachers. Additionally, teaching is developing 
from class teaching into less voice demanding individual teaching. Coping strategies are 
developed and are verifiable only during longer time of teaching practice. This should lead to a 
new professional attitude together with a new professional voice. In the various individual 
discussions, the students who really prove to be not fit see the profession coming not to be 
successful by the voice problem. Unfortunately, this will happen relatively in a late phase of the 
education, leading to end the education. However, the student has the feeling that everything has 
been tried, while the complaints do not disappear or diminish and often will take the decision by 
him or herself.
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Obviously, an appropriate advice is necessary in order to avoid personal misery for the candidate 
and their audience, as well as economic losses for the community. This advice may be nuanced 
into fit - fit under conditions - not (yet) fit. Especially the last two conditions may benefit from 
individual simultaneous coaching during teaching practice and external voice therapy.
In a program of primary prevention, it is important to improve the teachers' information about 
voice prevention, previous to logopedic screening. In lectures, information about the demands of 
the profession, possible risk factors and psychological and psychosocial aspects can be provided. 
At the Institute for Primary Teacher Education at the Vocational University of Arnhem/Nijmegen - 
The Netherlands explanation is given using audiovisual means, scientific evidence and experience, 
in order to create understanding, which serves primary prevention. Moreover, screening in the 
first weeks of education provides an analysis of the individual risk factors of the student. The aim 
is to raise consciousness of the hampering patterns at the start of education in consecutive 
individual discussions. This approach may be a guideline and an individual consideration should be 
made in every student. Preferably, this consideration is explained in an individual discussion. A 
moment of evaluation is planned, especially in the students who are at risk. Explanation of the 
actual situation and discussion of a well-founded step-by-step plan can lead to a good motivation 
and more active coping behaviour. During the discussion of this step-by-step plan the most 
adequate solutions for the (possible) risk factors are explored. This results into the offer of 
intensive external individual voice therapy (secondary prevention), individual coaching of basic
50 skills and coaching during teaching practice (primary and tertiary prevention) and joining sectional
coaching, workshops (primary and tertiary prevention). In every case, the student him or herself 
has to formulate and analyse doctrinal questions before teaching practice. The latter procedure is 
also applied who passed the screening but who have possible risk factors, such as high mean 
frequency of speech, no fully matured voice, immature attitude, and psycho emotional factors. 
These doctrinal questions are discussed with the mentor, voice therapist and if necessary by the 
study career counselor. Subsequent correction of the logopedic skills can be carried out by the 
voice therapist. Desensitization to risk factors is a challenge for future research.
Care of the professional voice
Despite having a high vocal load, unlike singers teachers do not have adequate training in voicing 
and articulation, which makes them a high-risk group for developing voice problems.
This itself constitutes a risk for voice problems as the pre-occupational status of the voice has 
been found to be poor in student teachers (32,51,53). In an epidemiological study of voice 
problems in teachers, it was observed that one out of seven teachers had experienced voice 
problems during the training period (5). This group had significantly more voice complaints and 
absence from work in comparison to teachers without a history of voice problems during training. 
Among the teachers who had voice problems during training, 90% also experienced voice 
problems during their career. The findings suggested that voice problems in teachers probably
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had their roots before the teaching career and this calls for research among student teachers 
during the training period before they embark on the professional teaching career.
Timmermans et al assessed the effect of voice training for nine months in students of a school for 
audiovisual communication (62). The voice training consisted of training of basic skills in technical 
workshops (in small groups of five to eight subjects) and vocal coaching by the speech and 
language pathologist, who assisted the subjects in the practice of their voice work. This study 
revealed a significant amelioration over time for the objective measurements (Dysphonia Severity 
Index: from 2.3 to 4.5 (p<0.001)) and the self-evaluation (Voice Handicap Index, from 23 to 18.4 
(p=0.016)) for the trained group only. This outcome is in favour of the systematic introduction of 
voice training during the education of professional voice users. Recently, the authors assessed the 
course of voice problems of student teachers after screening during their training period (not 
published results). The students were screened by a speech therapist on voice problems and, if 
necessary, were referred to the phoniatric department of the University Hospital Nijmegen, the 
Netherlands. Most of the students were treated by voice therapy, surgery, medication, or a 
combination of these. One or more years after the end of the treatment a follow up by the use of 
questionnaires was carried out. Of the 130 sent questionnaires, 83 were returned and 70 were 
suitable for analysis. The group consisted of 25 student teachers, 38 teachers and 7 others. Sixty 
four percent had lower score on the VHI inventory compared to the date of the first visit at the 
voice clinic. This means that the majority of the students had benefit from the screening and 
treatment, but in one third of the cases the voice handicap did not improve. This indicates that 
student teachers remain a vulnerable group even after a process of voice care. Kooijman et al. 
found a relative high prevalence of voice complaints in the early years of the career (49). In 
addition risk factors in different domains played a role, such as voice loading, physical, psycho- 
emotional and environmental aspects.
These results stress the importance of adequate voice care during education and especially early 
in the career. Voice care consists of training and coaching. Voice training involves developing 
vocal skills like voicing, articulation, public speaking, stress management and can be done 
collectively in many instances. Voice coaching involves a more individualistic approach. This 
involves carrying out already developed vocal skills in an effective manner. For example voice use 
in a small class and a large class may be different. This could also mean using a voice amplifier 
which reduces the vocal load when talking to a large group. As mentioned before, voice care 
involves different domains:
Communication. Effective communication goes beyond the voice. This involves eye contact with 
people, body language, audiovisual aids and also listening. By effective communication using 
audiovisual aids a teacher can provide information without loading the voice unnecessarily.
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Ergonomics. Seating of pupils as a semicircle reduces the distance between the teacher and all the 
students. As the pupils are equidistant from the teacher, the teacher will not have to raise the 
voice unnecessarily. This also provides more eye contact and aids in effective communication.
Environmental control. Acoustics of concert halls are regularly checked whether they suit the 
voice of the vocal performer. This is to a large extent ignored in classrooms (17,18,19). Having 
classrooms acoustically checked by a professional and using sound damping material such 
cardboard, curtains or even sound dampening glasses in windows may provide a better acoustic 
environment for voicing. It may not be practical to change an acoustically poor classroom but it is 
possible to use fireproof acoustic dampers as in concert halls to modify the acoustics of a 
classroom. The effect of temperature and humidity on the voice have been investigated 
(33,34,35). Thermometers and hygrometers are not standard in classrooms. This raises the 
question as to why this has not been carried out despite the evidence. This points to negligence of 
the voice and / or lack of awareness of these risk factors by school administrators. Using 
thermometers and hygrometers appears to be a cost effective way to provide a good working 
environment for both teachers and pupils. Voice problems can arise due to allergy or hyper­
reactivity to environmental irritants (36). Pollen and dust filters have been found to be cheap 
accessories in automobiles and improves the quality of air in an automobile. Why this cost 
effective measure has not been used in the ventilation systems in most classrooms even in the 
52 developed world reveals inadequate preventive health planning.
General physical health. Large multinational companies provide free memberships for health 
clubs for their employees and free training for running, gym exercises, yoga etc. This has been 
found to be eventually cost effective for the administration as healthier personnel leads to more 
productivity and less absenteeism. Whether this applies to the teaching voice needs to be seen. 
This approach has been adopted in The Netherlands by the Hogeschool in Arnhem and Nijmegen.
Psycho-emotional aspects. Seeking help while experiencing psycho-emotional problems is still a 
taboo for many individuals. Teachers are often not trained to cope with a voice problem or the 
psycho-emotional reaction. Whether a teacher can cope with a problem ultimately determines 
the outcome of the voice problem or eventual impact. A personal coach recognises the psycho- 
emotional reaction as part of the physical problem and could help teachers with voice problems 
or problems indirectly leading to voice problems cope.
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Conclusions
There is a need for primary prevention in the pre-graduate phase of the education for a voice 
demanding profession. Preventive plans should be planned for the various future professional 
speakers. Educational programs must be developed, not only on technical voice use but also on 
stress management and coping strategies and should have a place in the curricula of educations 
for the voice demanding professions. Because the different professions have their specific voice 
demanding characteristics and each individual reacts on its own way, the programs should be at 
least partially individually tuned.
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The screening of student teachers
Abstract
Objectives:
The purpose of this study was to compare the perceptual examination of voice quality with the 
condition of the vocal folds and voice complaints during voice screening in female student 
teachers.
Methods: This research was a cross-sectional study in 214 starting student teachers using the four- 
point grade-scale of the GRBAS and laryngostroboscopic assessment of the vocal folds. The voice 
quality was assessed by speech pathologists using the ordinal G-scale (overall dysphonia) in a 
running speech sample. Glottal closure and vocal fold lesions were recorded. A questionnaire was 
used for assessing voice complaints.
Results: More students with an insufficient glottal closure (89%) were rated dysphonic compared 
with students with sufficient glottal closure (80%). Students with sufficient glottal closure had a 
significantly lower mean G-score (1.21) compared with the group with insufficient glottal closure 
(1.52) (p=0.038). This study showed a larger percentage of students with vocal fold lesions (96%) 
labeled a dysphonic voice compared to students with no vocal fold problems (81%). Students with 
no vocal fold lesions had a significantly lower mean G-score (1.20) compared to the group with 
vocal fold lesions (2.05) (p = 0.002). A dysphonic voice (G > 1) was rated in 76% of the students 
without voice complaints compared to 8 6 % of the students with voice complaints. Students with 
no voice complaints had a lower mean G-score (1.07) compared to the group with voice 
complaints (1.41) (p = 0.090).
Conclusion: The present study showed that perceptual assessment of the voice and voice 
complaints is not sufficient to check if the future professional is at risk. Therefore, preventive 
measures are needed to detect students at risk early in their education and this depends on 
broader assessment: on the one hand assessing voice quality and voice complaints and on the 
other hand examination of the vocal folds of all starting students.
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Introduction
Teaching is known to be a complex profession. Didactical, communicative, managerial and 
technical capacities are desired skills for the Art of Teaching. The voice is a key resource for 
teachers in communication. Professional voice users like teachers depend on their voice for 
practicing their profession (1). Especially female teachers are associated with voice problems and 
voice disorders (2-12). Teachers reported more vocal symptoms from the start of teaching (4-6, 
8,10,13,) and more complaints in the beginning of their career (14). These symptoms have been 
found to appear more often in the afternoon and at the end of the week (15), and in the younger 
classes (11). Voice quality appeared to improve during the school holidays (15). It was also found 
that about 20% of the teachers had absence of work because of their voice problem (9,10). A 
moderate vocal problem might prevent adequate job performance, and consequently to personal, 
socio-economical and bio psychological consequences. These findings seemed to confirm a 
correlation between vocal problems and teaching.
The cause of vocal problems is generally multifactorial. Personal, environmental and psycho- 
emotional factors are well known occupational risk factors (3,10,13,14,16). There is an indication 
that vocal loading and environmental factors are influential in student teachers with voice 
complaints and there is a trend that physical and psycho-emotional factors play a role in teachers 
with voice complaints (14,17). Many teachers with voice complaints reported that these voice 
60 problems already existed during their training for the teaching profession (14,18). Various studies 
(19-21) demonstrated that about a third of the trainees had voice difficulties and Fairfield and 
Richards (19) showed that one student in twelve was classified as having a moderate voice 
handicap.
In order to detect and prevent voice problems properly, vocal examinations should be made in 
the early stages of the education. In the Netherlands a speech pathologist is not standard present 
at a vocational university, or only limited vocal investigation by perceptual examination of the 
voice quality is carried out. In contrast to the Dutch situation, some authors recommended a 
combination of vocal investigation and laryngeal examination (12,17,21-24).
The aim of this study was to investigate the relation between perceptual examination of voice 
quality to the laryngeal status and reporting voice complaints in female student teachers.
Methods and materials
This study is part of a project on the causes and consequences of voice problems in student 
teachers at the Vocational University of Arnhem / Nijmegen, in collaboration with the 
Department of ENT of the University Medical Centre of the Radboud University Nijmegen, the 
Netherlands, the Department of ENT, Head and Neck Surgery, University Hospital, Catholic
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University Leuven, Belgium, and the Centre of Excellence for Voice, K.U.Leuven, Lab. Exp. ORL,
Belgium.
Description of sample
A cross sectional survey was performed among female student teachers in their first year at the 
Vocational University in Arnhem and Deventer. The student teachers mandatorily filled in a 
general questionnaire. The questionnaire was designed in such a way that personal aspects and 
vocal problems were included. For this study two questions were used: a subjective evaluation of 
experienced voice complaints at the moment of assessment or during the past year. The answers 
were rated as "no", "yes", or "I don't know".
Subjects
A group of 289 starting student teachers (females en males) of the vocational universities 
underwent assessment of voice complaints and voice quality. The students who had filled in the 
questionnaires incompletely (n=26) or from whom no subjective voice evaluation was available 
(n=10) were excluded from this study. Male students (n=19) were also left out of the study 
because they may respond differently to voice problems than females and voice problems in 
teachers are more common in women than in men (5,8,12,18). The female students (n=234) were 
screened for morphologic pathologies and insufficient glottal closure. Of this group a last 
selection was made: twenty students were finally excluded: students in which an insufficient view 6 1  
on the vocal folds was obtained, e.g. due to intense gag reflexes, and/or students who filled in "I —  
don't know" on the voice complaints question. There were 214 test results available for 
comparison between laryngeal pathology, voice complaints and subjective voice evaluation. The 
median age of this subject group was 18 years (mean 18.8 yrs, ranged 16-40 yrs).
Voice examination
The voice quality was assessed by speech pathologists of the vocational university using the 
ordinal 4-point G-scale (overall dysphonia) of the GRBAS method (32) in a running speech sample.
All students were assessed on voice quality from text-dependent running speech and an interview 
(dialogue) by one experienced speech pathologist. In the present study only the Grade-scale was 
used, because the best agreement between the observers was obtained for the G (grade) 
parameter (33,34). The voice quality was graded as: 0 = not dysphonic, 1 = mild dysphonic, 2 = 
average dysphonic, 3 = severe dysphonic. A score of G > 1 on the G-scale of the GRBAS was rated 
as dysphonic.
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Stroboscopic examination
The laryngostroboscopic examinations were carried out with both white halogen and stroboscopic 
light (Atmos Medizin technik GmbH&Co, Germany). Phonations of the vowel /i:/ at comfortable 
loudness and pitch were performed, and vocal fold lesions and glottal closure were recorded. The 
type of glottal closure was rated according to a modified version of the Sodersten scores (figure 1)
(35). Previous studies showed that the most common closure pattern in women was the posterior 
glottal chink and it was demonstrated that in soft phonation it extends into the membranous 
portion of the vocal folds (36,37). This situation is represented by glottal closure type IV. The total 
group was divided into sufficient closure (type I-IV) and insufficient closure (type V -X).
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Figure 1: Type of glottal closure according to a modified version of the Sodersten scores (35). The types II-VI 
regard insufficient dorsal closure. Types II to III regard the glottal gap that is restricted to the cartilaginous 
part of the glottis; types IV to VI regard the glottal gap that extends into the membranous portions of the 
vocal fold.
Of the total group female teachers students 76% had an insufficient glottal closure, 10% a vocal 
fold lesion and 5% both an insufficient glottal closure and a vocal fold lesion. The results of the 
videostroboscopic examinations, concerning the vocal fold lesions, are summarised in Table 1.
Table 1: The observed vocal fold lesions, after Poels (38).
Degree / type Result vocal folds examination Number in % (n=214)
I Normal vocal folds 90
II Polyp 2
III Vocal fold nodules 6
IV Reinke's edema 1
V Intracordal pathology, e.g. cyst, sulcus vocalis 0
VI "Miscellaneous": e.g. chronic laryngitis, hemangioma, capillary ectasias 1
Statistical analysis
The data was statistically analyzed using the Statistical Package for the Social Sciences (SPSS 16.0). 
Pearson chi-square tests were used to test for group differences. The significance level was set at 
p < 0.05.
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Results
Perceptual examination of voice quality in relation to vocal fold condition
Glottal closure
The distribution of the glottal closure on the G-scale scores is shown in figure 2. The voice was 
rated as dysphonic (G > 1  on the GRBAS scale) in 80% of the students with sufficient glottal 
closure, compared to 89% of the students with an insufficient glottal closure. The students with 
sufficient glottal closure showed a mean G-score of 1.21 compared to the group with insufficient 
glottal closure, that showed a mean G-score of 1.52 (p = 0.038). Remarkably, 11% of the students 
with an insufficient glottal closure (type 5 -10) was rated as not dysphonic.
□ sufficient glottal closure 
60'
□ insufficient glottal closure
50
40
% students 30 
20 
10 
0
1 2 
G-scale GRBAS
63
Figure 2: The distribution of the glottal closure on the G-scale scores.
Vocal fo ld  lesions
The distribution of the vocal fold lesions on the G-scale scores is shown in figure 3. Of the 
students without vocal fold lesions, 81% the voice was rated as dysphonic (G > 1 on the GRBAS 
scale), compared to 96% of the students with a vocal fold lesion. The students with no vocal fold 
lesions had a mean G-score of 1.20 compared to the group with vocal fold lesions, that showed a 
mean G-score of 2.05 (p = 0.002). Remarkably, 4% of the students with a vocal fold lesion was 
rated as not dysphonic.
Chapter 4
□no vocal fold lesions dvocal fold lesions
60­
50­
40­
% 30­
20­
10­
0-
Figure 3: The distribution of the vocal fold lesions on the G-scale scores.
Examination of voice quality in relation to reported voice complaints
The results of the questions regarding voice complaints were put into two categories: no voice 
complaints and voice complaints at the moment of assessment and/or during the past year. Of 
the subject group, 44% (94/214) had no voice complaints and 56% (120/214) did have complaints 
at the moment of the survey and/or in the previous year.
The distribution of the voice complaints on the G-scale scores is shown in figure 4. A dysphonic 
voice (G > 1 on the GRBAS scale) was rated in 76% of the students without voice complaints 
compared to 8 6 % of the students with voice complaints. Students with no voice complaints had a 
lower mean G-score (1.07) compared to the group with voice complaints (1.41) (p = 0.090). 
Remarkably, 14% of the students with voice complaints was rated as not dysphonic.
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Figure 4: The distribution of the voice complaints on the G-scale scores.
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Discussion
The present study showed a significant positive relation between rated dysphonia and the 
presence of insufficient glottal closure and vocal fold lesions. The positive relation between 
dysphonia and vocal fold lesions is in accordance with a previous study by Simberg et al., who 
demonstrated the presence of an organic voice disorder in 19% of the total group future teachers 
and in 89% (42/47) of the students with an abnormal voice quality (25). The higher percentage of 
dysphonia in students with vocal fold lesions in the present study (96%) can be explained by the 
different use of the G-scale. The classification of dysphonia might be different in the study of 
Simberg et al., since they have used a visual analog scale (25). The use of the 4-point GRBAS scale 
was recommended by Wuyts et al. (33).
In the present study vocal fold nodules were found to be the most frequently observed pathology. 
This is in line with previous studies showing vocal nodules to be common pathology of both 
students and young teachers (26-28). Schneider and Bigenzahn (29) indicated a high incidence of 
phonation-associated laryngeal alterations. Laryngeal examination and laryngeal assessment 
could therefore be seen as important tools to avoid professional voice disorders (29,31).
Of the students with an insufficient glottal closure, 11% of the students were labeled as not 
dysphonic and had a normal voice, and 80% of the students with sufficient glottal closure was 
labeled as dysphonic. The following explanations may be given. First option, it is in line with 
findings by Sodersten et al., who described that voices in running speech were in general non- 
breathy despite high occurrence of incomplete glottal closure patterns during fiberstroboscopy 
(36). A prolonged /i:/ during stroboscopy might be produced by different laryngeal adjustments 
compared to those of running speech. This can make a possible difference of glottal closure. 
Second option, students with insufficient glottal closure unconsciously use a compensation 
mechanism in order to improve the voice quality. This was already reported by some authors: a 
combination of incomplete glottal closure and a constitutional weak voice may lead to functional 
problems as a result of hyperphonation and misuse and can result into secondary organic 
problems such as vocal fold nodules (27,29,30). Third option, the total group was divided into 
students with sufficient glottal closure (type I-IV) and insufficient closure (type V-X). This implies 
that the group with a sufficient glottal closure might contain students with a relatively small 
posterior glottal chink with some air leakage. This can explain why some voices within the 
sufficient closure group are rated as dysphonic. The fourth option, the positive relation between 
sufficient closure and dysphonia can also be explained by possible misclassification. Although 
previous studies have reported more difficulties in classification between grades G1 and G2 and 
fewer mistakes in G0 and G3, especially in experienced therapists, misclassification between G0- 
G1 occurs (34,39). Because acoustic measurements only cover part of the information contained 
in perceptual analysis it can be advised to use a more objective and multiparametric instrument 
to enhance the scope of data, e.g. the Dysphonia Severity Index (DSI) (39,40). Another obstacle to
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the use of a single acoustic parameter for objective assessment of dysphonia is that different 
vocal fold lesions affect various aspects of voice quality to different degrees.
The present study indicates various differences between acoustical examination by the speech 
pathologist and visual examination by the ENT specialist. After all, 11% of the students with 
insufficient glottal closure and 4% of the students with vocal fold lesions were rated not 
dysphonic. This is in line with findings by Schneider and Bigenzahn (22), who demonstrated that 
one third of the persons with voice intensive professions had benign laryngeal alterations which 
were not consequently associated with auditive alterations of the voice sound (22). This places 
the laryngeal examinations in an interesting perspective: it provides valuable information for the 
speech pathologist and the future teacher in helping to detect possible voices at risk. This is also 
in accordance with Jardim et al. (41), who stresses that in studies aimed at assessing the severity 
of voice disorder, the inclusion of physical examination would allow a clearer description and 
classification of the problem.
Although in the present study no positive relation was found between voice quality and self 
reported voice complaints, it was remarkable that 14% of the students with voice complaints 
were rated a normal voice quality. Discomfort in the throat or vocal fatigue as a consequence of 
vocal loading can explain the presence of self perceived voice complaints in combination with a
6 6  normal vocal quality. This is in line with Kitch and Oates (42) who described in a retrospective 
study that actors primarily reported an increased difficulty achieving adequate voice projection 
accompanying fatigue and that singers reported pitch reduction and throat discomfort. Both 
groups reported increased tension and discomfort in the throat, neck and jaws, and no direct 
abnormal voice quality.
Furthermore, this study showed that most of the the students (76%) without voice complaints 
was rated a dysphonic voice. This might indicate that they are not fully aware of their vocal 
situation in daily situations. Lack of vocal awareness has been reported by Thomas et al. who 
showed that 17% of the student-teachers who did not report a voice complaint had a relative high 
Voice Handicap Index score (43). On the other hand, it could also be considered to change the 
nominal scaled questionnaire (yes/no) of this present study into a more detailed questionnaire 
with concrete examples, to make the student aware of latent voice problems. This might 
influence the percentage of reported voice complaints. Increasing awareness can be seen as an 
important factor in primary preventive voice care. According to the authors experience starting 
students are relatively unaware of the vocal demands of the future profession and their personal 
vocal competence. There is a difference in perception of voice problems when students have 
received information about the vocal demands of teaching profession and their personal vocal 
constitution.
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Conclusions
Voice care is an issue of increasing concern to teachers and student teachers. The present study 
showed that only acoustical evaluation of the voice is not sufficient to assess if the future 
professional is at risk. These findings may call for a different organization of voice care at the 
Vocational University. The presence of an adequate voice care program with a key role for the 
speech therapist is important in order to initiate preventive and therapeutical measures among 
future professional teachers. Considering the results of this study a multidisciplinary cooperation 
between a (university) speech therapist and an ENT specialist could be indicated, in the case the 
speech therapist does not perform laryngostroboscopy. The detection of students at risk early in 
their education depends on broad assessment: on the one hand assessment of voice quality, voice 
complaints, vocal awareness, and on the other hand laryngeal examination. Especially the 
necessity to detect incomplete glottal closure seems to be important since it can be seen as an 
indicator for developing professional voice disorders. These results may contribute to an 
adequate multidimensional voice preventive program in all future teachers. Further research is 
recommended to investigate relations among voice complaints, laryngostroboscopic findings, and 
voice quality index, such as DSI, also in more experienced student teachers.
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Abstract
Objective:
The aim of the study was to assess biopsychosocial impact of the voice in relation to the 
psychological features in female student teachers.
Methods:
This research was a cross-sectional study in 755 student teachers using general questionnaires, 
the Voice handicap Inventory (VHI), Type-D Scale-16 (DS16), Symptom check List (SCL-90) and 
Utrecht Coping List (UCL). Student teachers with a relative high score on the VHI (>75th percentile) 
and students with a relative low score (< 25th percentile) were compared.
Results:
Type-D student teachers had a 4x greater risk of a high VHI-score (O.R. 4.23) than the non type-D 
group. The student teachers with relative high VHI scores scored significantly higher (p < 0.001) 
on the SCL-90 total and all subscales, compared to the student teachers with relative low VHI 
scores. Furthermore the students with a relative high VHI score had significant high scores on the 
subscales PAS (p < 0.001), PAL (p < 0.001), AV-W (p < 0.001), EXP (p = 0.003) of the UCL.
Conclusion:
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This study showed that a relative high biopsychosocial impact of the voice is related to the —  
personality trait Type-D, psychosomatic well-being and coping strategies in female student 
teachers.
These features should be implemented in screening and training programs for students for a voice 
demanding profession. The students have to be prepared to cope with psychological, physical and 
vocal demands of the teaching profession. The speech therapist (of the vocational university) has 
to be aware of an important role in coaching the students into a more active coping attitude.
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Introduction
Various studies showed that teachers are more at risk for voice problems than other voice 
professionals e.g. singers, social workers, lawyers and clergymen (1,2,3,4). Absenteeism in 
teachers due to voice problems was found to be about twice as often compared to other vocally 
demanding professions (5,6,7). Female teachers had significantly more, acute, and chronic voice 
problems compared to their male counterpart (3,5,8). Voice disorders in general and occupational 
voice disorders in particular had been observed to occur more frequently and to a larger degree 
in women than in men (3,5,6).
Simberg et al. indicated that the size of the class, noisy or misbehaving pupils could explain the 
increase of stress, vocal symptoms and voice disorders among teachers (38). Voice problems 
among teachers apparently had an influence on sick-leave, psychological distress and on the 
quality of life. (1,5,9-13). The voice problems were found to affect job-performance and daily and 
social communication and is related to the Quality of Life (10,12).
Personal, emotional and economical consequences of voice problems were also seen to have a 
negative impact on the effectiveness of the teacher itself (7,8). Effect of dysphonic teachers' voice 
on children's speech processing has been shown by Rogerson et al. (14) and Morton et al. (15):
74 the children recalled words poorly in response to female teacher with a dysphonic voice 
compared to teachers with a normal voice. The voice problems depended merely on the 
individual perception, reactions and adjustments to the voice problem (12). Limitation of activity 
and the restriction in participation were observed to be influenced by environmental and 
personal factors (1 1 ) and also by personality traits and psychological factors: the voice reflects the 
emotional status of the speaker (5,9,16-23). Vanhoudt et al. (24) showed that teachers with a high 
biopsychosocial impact of the voice had a greater relative risk of a high score on the total SCL-90 
and all the subscales, measuring psychosomatic well-being.
Kooijman et al. (16) showed that more voice complaints are reported earlier during the teaching 
career. More than 12% of the teachers had experienced voice problems during their education 
and they reported more voice complaints and absence of work during their professional career
(5). The prevalence of voice problems during education can therefore been seen as a risk for 
getting voice problems during the career. Simberg et al. showed that university students in 
general, report frequently occurring vocal symptoms (25), but 20% of the students studying to 
become teachers in comprehensive schools reported more and severe vocal symptoms and 19% 
had organic voice lesions (13). This is an indication that student teachers are more at risk for 
developing vocal symptoms later in the professional career. The present study, part of a larger
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study on the causes and consequences of voice problems in student teachers, aims to assess the 
biopsychosocial impact of the voice in students teachers.
In a recent study Thomas et al.(26) reported that 17% of the student-teachers who did not report 
a voice complaint had a relative high Voice Handicap Index score. This might indicate that they 
are not fully aware of their vocal situation in daily situations. Furthermore, Kooijman et al. (16) 
found that student teachers tended to underestimate the voice demands of the future profession.
The aim of this study was to investigate psychological aspects personality traits, psychosomatic 
well-being and coping behaviour in relation to the biopsychosocial impact of the voice in female 
student teachers.
This study is part of a project on the cause and consequences of voice problems in student 
teachers, at the Vocational University of Arnhem / Nijmegen.
Methods
Among all starting student teachers of the Vocational Universities of Arnhem (n=778) and 
Deventer (n=181) in the Netherlands 959 questionnaires were distributed in the period 2005 - 
2007. The aim and the background of the study was explained to the students. The students 
(17,72% male and 82,28% female) filled out a mandatory questionnaire in the classrooms in the 
presence of an university teacher. The questionnaires were individually returned.
The male students (n=170) were excluded in this study because they may respond differently to 
voice problems than females (5). Thirty-four questionnaires were not filled in completely and 
therefore were not suitable for analysis. In total, 755 questionnaires were useful for analysis.
The questionnaires contained a general questionnaire with enclosed questions about many 
aspects of voice and voice problems in relation to vocal load, physical, environmental and 
psychological aspects. Furthermore, the Voice Handicap Index (VHI), Type-D Scale-16 (DS16), 
Symptom Check List (SCL-90) and the Utrecht Coping List (U.C.L.) were part of the questionnaire. 
The Dutch version of the Voice Handicap Index (VHI) according to Jacobson et al. (27) was used 
for rating the subjective biopsychosocial consequences caused by voice problems (28). It consists 
of 30 questions in total. The questions regard emotional, physical and functional subscales. The 
questions were rated according to a five-point scale: never (0 ), almost never (1 ), sometimes (2 ), 
almost always (3) and always (4). The total score is between 0 and 120.
The Type-D scale-16 (DS16) is a scale to measure Negative Affectivity (the tendency to experience 
negative emotions) and Social Inhibition (the tendency to inhibit self-expression in social 
interaction) (29). The list is a brief self-report measure with an eight item negative affectivity and
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an eight item social inhibition scale. The subjects described how they felt and there were no right 
or wrong answers. The response was on a five-point scale (false = 0, rather false (1), neutral (2) 
rather true (3) to true (4)). Using this data a Type-D classification was made. The students with a 
high score on both negative affectivity and social inhibition, as determined by a median split, 
were classified as the Type-D-group. The type-D scale-16 is a practical and sound, reliable and 
valid, tool to assess and identify type-D personalities (17,29-31).
The Utrecht Coping List (UCL). A questionnaire measuring the coping behaviour at problems and 
accidents (32). There are seven subscales: active attitude (ACT), palliative reactions (PAL), 
avoidance and a waiting attitude (AV-W), social contact (SOC), passive attitude (PAS), expression 
of emotions (EXP), reassuring thoughts (REAS).
The Symptom Checklist (SCL-90) helps to evaluate a broad range of psychological problems and 
symptoms of psychopathology (33,34). The subjects are investigated to measure psychosomatic 
well-being with nine dimensions: anxiety (ANX), agoraphobic anxiety (AGO), depression (DEP), 
somatisation (SOM), insufficiency of thinking and acting (IN), interpersonal sensitivity (SEN), 
hostility (HOS) and sleeping problems (SLE). Some items are not to be arranged in previous 
subscales and are therefore arranged in miscellaneous items (MISC). The subject indicates 
whether an item fits to his person in a five-point scale: not at all (0 ), a little bit (1 ), moderately (2 ), 
quite a bit (3) and extremely (4).
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From the total population two groups of student teachers were selected: with a relative high and 
low biopsychosocial impact of the voice; i.e. a group (n=186) with a relative high score at the VHI 
(> 75th percentile) and a group (n=167) with al relative low score (< 25th percentile).
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Statistical Analysis
The data was analysed using the statistical program SPSS 16.0. For discrete outcome variables Chi- 
square (Chi-sq.) tests were used. One-sample, 2-tailed Kolmogorov-Smirnov tests (K-S) were 
applied in order to determine if continuous outcome variables were normally distributed. For 
continuous outcome variables that were not normally distributed, Mann-Whitney U (M-W U) 
tests were used. The significance level was set at p < 0.05. Odds Ratios (OR) were used to quantify 
the dependency in 2 x 2  tables.
Results
Subjects and selection of the groups.
The total group consisted of 755 female students with a mean age of 18.8 years (range 16-29).
The scores of the Voice Handicap Index (VHI) (K-S: p <0.001), the Symptom Checklist (SCL-90) (K-S: 
p <0.001) and the Utrecht Coping List (UCL) (K-S: p <0.05) were not normally distributed in the 
total population.
The median of the total VHI scores was 6  (lowest quartile score was 2 and the upper quartile 
score was 12). The group of student teachers with the relative highest voice handicap was 
determined as having a VHI score > 75th percentile,( i.e. 24,6% of the total population (n= 186)). 
Vice versa, the group with a relative low VHI score (<25th percentile) consisted of 167 persons 
(2 2 ,1 %).
The students with a high score on both negative affectivity and social inhibition, as determined by 
a median split (5 and 11, respectively), were classified as the Type-D-group. The group consisted 
of 554 non-type D (74,1 %) and 194 Type-D (25,9%).
Biopsychosocial impact of the voice in relation to type-D personality
The type-D students have a significant higher median score on the VHI total compared to the non- 
type-D group (p< 0.001). See table 1.
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Table 1: The voice handicap; median scores and the inter quartile range on the VHI total compared to 
Type-D.
Median score 
VHI total
Interquartile Range 
(minimum­
maximum)
p
Pearson
Chi-square
Non Type-D 
(n= 551) 5 8  (0-49) p<0 .0 0 1
Type-D
(n=192) 9 12 (0-78)
Significantly more students of the Type-D group (76.5%, 75/98) had a high VHI score (> 75th pc), 
versus 23.5% (23/98) of the type-D group with a relative low VHI score (chi square p < 0.001). 
Type-D student teachers had 4x greater risk to a high VHI-score (OR 4.23) than the group non 
Type-D student teachers. See table 2.
Table 2: Cross-tabulation: Relative risk of a higher VHI total score and a Type-D classification. 
95% confidence intervals (CI) are presented with the Odds Ratios.
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Voice Handicap Index 
total
Type D pPearson
Chi-square
Odds Ratio 
(CI)No 
In % (n)
Yes 
In % (n)
VHIpc>75
No 56.5%144/255
23.5%
23/98
p<0 .0 0 1 OR 4.23 
(2.49-7.17)
Yes 43.5%111/255
76.5%
75/98
Biopsychosocial impact of voice in relation to psychosomatic well-being.
The group students with a relative high VHI score (n=185) showed significant higher scores at the 
SCL-90 total ( p< 0.001) and all subscales (p< 0.001), compared to the students with a relative low 
VHI score (table 3).
Biopsychosocial impact of voice in relation to coping behaviour
The students with a high impact of voice (VHI >75th percentile) showed higher scores on PAS 
(Passive Coping) (p < 0.001), PAL (palliative reaction) (p < 0.001) and VER (Avoidance and a waiting 
attitude) (p < 0.001) at the Utrecht Coping List, compared to the group with a relative low 
biopsychosocial impact of the voice (table 4). Students with a relative high VHI score showed 
significant higher scores on EXP (expression of emotions) (p=0.003). Although the median and IQR 
scores were the same, the significance is supplied by the mean ranks. The group with a relative
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low voice handicap showed a mean rank of 160 versus 191 by the students with a relative high 
impact of the voice.
Table 3: The median (inter quartile range, IQR) scores of the total SCL-90 and all subscales of student 
teachers with a relative high bio psychosocial impact of voice (pc >75) (n=185), versus students with a 
relative low impact (pc <25) (n=166).
ANX = anxiety, AGO = agoraphobic anxiety, DEP = depression, SOM = somatic complaints, IN = insufficiency 
in thinking and acting, SEN = interpersonal sensitivity and mistrust, HOS = hostility SLE = sleeping problems, 
MISC = "miscellaneous items" and TOTAL = total SCL score.
VHIpc>25 
median 
(IQR)
VHI pc<75 
median
(IQR)
p-values 
Mann-Whitney U.
ANX 11 (10-23) 14 (10-32) < 0 .0 0 1
AGO 7 (7-17) 8  (7-20) < 0 .0 0 1
DEP 18 (16-56) 22 (16-69) < 0 .0 0 1
SOM 15 (12-32) 19 (12-38) < 0 .0 0 1
IN 11 (9-24) 14 (9-35) < 0 .0 0 1
SEN 20 (18-55) 26 (18-59) < 0 .0 0 1
HOS 6  (6-16) 7 (6-22) < 0 .0 0 1
SLE 3 (3-13) 4(3-14) < 0 .0 0 1
MISC 9 (9-27) 11 (9-26) < 0 .0 0 1
TOTAL 103 (90-219) 128 (92-302) < 0 .0 0 1
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Table 4. The median (inter quartile range, IQR) of student teachers with a relative high psychosocial impact 
of voice (pc >75), versus students with a relative low impact of the voice (pc <25), on coping behaviour 
(UCL). The subtests of the Utrecht Coping List (UCL): ACT = active confrontation or dealing with the problem, 
PAL = palliative reactions, AV-W = avoidance - waiting, SOC = seeking for social support, PAS = passive 
reaction pattern, EXP = emotional expression, REAS = reassuring thoughts.
Subtest
UCL
VHI pc<25 
n=166
VHIpc>75 
n=185 p values 
M-W UMedian
(IQR)
Median
(IQR)
ACT 17 (7-25) 17 (7-27) 0.144
PAL 16 (8-24) 17 (10-25) < 0 .0 0 1
AV-W 15 (8-24) 16 (11-26) < 0 .0 0 1
SOC 15 (6-23) 15 (7-24) 0.630
PAS 9 (7-20) 11 (7-21) < 0 .0 0 1
EXP 6  (3-11) 6  (3-11) 0.003
REAS 11 (5-19) 12 (5-20) 0.106
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Discussion
Although the participants were very young (18.8 years), the impact of age in the VHI scores does 
not seem to be relevant since the VHI is an instrument that has proved to be reliable in identifying 
the degree of vocal handicap regardless age, gender or disease type. (37,39,40). Although the 
results were in line with studies on professional teachers and standardized tests were used, the 
fact that participation was mandatory might have influenced the results. The students were 
aware that the test results would be used to coach the student in the following periods. There 
might have been a danger that the participants tried to project what the speech pathologist 
wanted to hear and what could result in a positive image of themselves.
Personality trait: type-D
Previous studies (29,30,35,36) showed personality subtype Type-D was associated with poor 
prognosis in health studies: coronary heart disease (CHD), post-traumatic stress syndrome (PTSS), 
depression, vital exhaustion etc. There is a tendency to see type-D as a significant predictor in 
health problems. Some studies showed (17,18) that Type-D personalities tended to 
underestimate or deny the consequences of their voice problem and tended to seek less voice 
care. Thomas et. al. (17) showed in female student teachers and female teachers for primary 
education, that the Type-D group, despite having a relative high VHI score, did not always report 
80 voice complaints and were reluctant to seek voice care. This present study revealed that a 
significantly higher percentage of student teachers (76.5%) of the type-D group had a relative 
higher VHI score (> 75th pc) than the non type-D group (23.5%). The difference is also reflected by 
the Odds Ratio (OR = 4.23). A similar outcome was found by Thomas et al. (17), although they 
mentioned a smaller percentage (32.4%).
Psychosomatic well-being
Multidimensional factors, including the relationship between mental and physical aspects, have 
been shown to play an important role in human functioning. In Engel's biopsychosocial model 
psychosocial factors have been proposed to cause indirectly a biological effect by predisposing 
the patient to risk factors (41). In the present study female student teachers with a relative high 
VHI score, show significantly high scores on the SCL-90 total and all subscales compared to the 
group with relative low VHI scores. This is in accordance with findings of Vanhoudt et al. (24), 
Simberg et al. (38) and Mattiske et al. (42) who show that biopsychosocial factors are involved 
with voice problems. Sapir et al. (43) also described that a significant number of teachers 
reported that their symptoms adversely affected their ability to teach effectively and that their 
voice was a chronic source of stress or frustration.
As in this present study the students were confronted for the first time with questions concerning 
their voice, the possible awareness of voice problems may have been new. In this perspective the
Voice handicap in relation to psychological aspects in student teachers
larger fear (ANX), but also gloom and depression (DEP) in the student teacher with a high VHI 
could be explained in the consciousness to stand at the beginning of a career as a "professional 
voice user", where the restriction of the potentialities caused by a handicapped voice, increases 
the stress. This seems to be in line with the statement of Jacobson et al. (27) that young student 
teachers are more unaware of the degree of severity of their voice problem until they completed 
the VHI. Another explanation could be found in the relative high percentage of students belonging 
to the type-D group (40%) within the total group of students that score relative high at the VHI. 
De Fruijt et al. (31) showed that type-D subjects reported more distress, anxiety and depression 
than non type-D subjects.
Coping behaviour
This study is in line with previous studies among teachers (44,45). In the present study the 
student teachers with relative high VHI scores showed higher scores on all subscales related to a 
passive coping style: a passive attitude (PAS), more avoidance and a waiting attitude (AV-W), 
more palliative reactions (PAL) and reassuring thoughts (REAS). It was interesting to observe 
significant higher scores by students with a relative high VHI score on the subscale expression of 
emotions (EXP), that could be seen as an active attitude.
Vice versa: It was to be expected that students with a low VHI score (pc<25) showed a more 
active coping style. They showed higher scores on active attitude which could be seen as a more 
active coping style. This can be important since they try harder to adjust personal disabilities (e.g. 
a voice problem) and restore competence. This might explain the low scores on voice handicap.
Conclusions
This study indicated a relation between voice handicap and coping, psychosomatic well-being and 
type-D personality. The group with personality trait type-D showed higher scores on the VHI. 
Furthermore, a relative high voice handicap in student teachers showed on the one hand passive 
coping behaviour and on the other hand more psychosomatic complaints. This relation is in 
accordance with other studies demonstrating psycho-emotional factors to be one of the most 
important risk factors in developing voice problems early in their career (46-48) and may be 
important in diagnosis, treatment and prevention of voice problems at the start of the Vocational 
University.
These findings support the need to change the vocal attitude of the students during the education 
period, in order to prepare them for a vocally demanding profession. The students have to be 
prepared to cope with stress, work pressure and the physical and vocal demands of the teaching 
profession. The speech therapist (of the vocational university) has to be aware of an important
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role in coaching the students into a more active coping attitude and should make use of the 
expertise of a psychologist. A multidisciplinary approach can be important to coach and stimulate 
the student to talk about his voice handicap with professionals, fellow students, teachers and 
friends and to set a series of voice training goals for future trainee periods, during the education 
period.
This might help to implement a new vocal attitude into a developing occupational teaching style. 
Voice care should also be combined with attention to psychological features with regard to 
personality traits. The speech therapist of the university has to realise that the use of suitable 
tests and questionnaires (VHI, DS16, SCL-90 and UCL) could be valuable in multidimensional 
coaching and supervising student teachers.
Future directions: suggestions for coaching programs (adequate coping, supervision in trainee 
settings and psychological treatment) should be made, in order to assess and coach the starting 
student teachers properly and prepare them for an intensive future profession.
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Laryngeal findings and voice problems in female student teachers
Abstract
Objective: The purpose was to investigate the relation between laryngeal pathology, voice 
handicap and voice complaints in student teachers.
Methods: A cross sectional survey was performed among 214 female future teachers using a 
general questionnaire and the Voice Handicap Index at the start of their education. Additionally, 
laryngostroboscopy was assessed to investigate glottal closure and vocal folds for lesions.
Results: The study showed that the majority of students with a vocal fold lesion (82%) showed 
more voice complaints at the moment of investigation or during the past year than students with 
no vocal fold lesions (53%) (p=0.010). Students with vocal fold lesions had 4 times higher risk of 
reporting voice complaints (OR = 3.9). More student teachers (19%) with an insufficient glottal 
closure had vocal fold lesions compared to students (6 %) with a sufficient glottal closure (p=0.003,
OR = 3.6). Of the students with both vocal fold lesions and glottal insufficiency 91% reported voice 
complaints compared to students with no fold lesions and no insufficient glottal closure (56%) 
(p=0.039). There were no significant differences between student teachers with an insufficient 
glottal closure and those with a sufficient glottal closure, neither on reporting voice complaints 
(p=0.581, OR = 0.84) nor on the VHI total (p=0.422) and all the subscale scores.
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Conclusion: The results of the stroboscopic examination concerning vocal fold pathology were —  
reflected in the students reported voice complaints. Glottal closure was neither reflected in 
reported voice complaints nor in the voice handicap. Speech pathologists should take voice 
complaints seriously and a laryngostroboscopic examination should be part of a standard vocal 
examination protocol at the vocational university. It is in a way alarming to see that students with 
an insufficient glottal closure did not apprehend a voice handicap and tended to be unaware. It is 
of great concern to increase the students awareness in order to prepare these future teachers 
properly for the vocally demanding profession.
Chapter 6
Introduction
Teachers as professional voice users are at risk of developing voice problems during their career. 
In a retrospective study by Poels et al. half of the patients which had undergone surgical 
intervention for benign lesions of the vocal folds had a voice demanding profession or were in 
training for a voice demanding profession (1). Pérez Fernández et al. reported that young teachers 
with few years of teaching experience appeared to have a greater tendency to develop vocal 
nodules (2). Vocal fold nodules have been found to be the most common lesions in teachers (3-6) 
and were also frequently observed in students (7-9). The prevalence of vocal nodules and 
incomplete glottal closure were correlated with incorrect phonation technique parameters, but 
not with psychological factors (10). Urrutikoetxea et al. found in a population of 1046 female 
teachers a prevalence of nodules in 43% of 218 cases with dysphonia (6 ). Schneider mentioned 
that one third of the candidates for voice intensive professions showed benign laryngeal 
alterations (11) and in female teaching students 15% showed phonation-associated alterations 
(9). In a study by Timmermans et al., first-year students were found to have a high incidence of 
poor voice quality, and 27% had inflammatory lesions on their vocal folds (12).
Södersten et al. found that a posterior glottal chink was the most common gap configuration in 
women (61%) and stated that incomplete glottal closure patterns to be regarded as normal (13).
8 8  The degree of glottal closure increases significantly in women with raised loudness and decreased 
frequency (14). Schneider demonstrated that only one out of eight young women showed a 
complete closure of the vocal folds, while a relation between insufficient glottal closure and 
reduced (max. 90 dB(A) SPL) vocal loudness was demonstrated (15). Student teachers with 
complete glottal closure reached higher maximum sound pressure levels (9). The probability of 
developing incomplete glottal closure was thirteen times higher in female full-time teachers 
compared to non-teachers (10). The occurrence of insufficient glottal closure in future teachers 
may cause hyperphonation in order to compensate the limited voice loudness in classrooms that 
may lead to vocal fold lesions as a direct reaction of mechanical stress and/or tissue reactions to 
the stress (15). Teaching students with an insufficient glottal closure showed a higher percentage 
of phonation associated vocal fold alterations, e.g. vocal nodules (16) and reduced vocal 
capabilities and especially reduced SPL-maximum levels in singing and speaking (15).
Various studies showed that teachers sought more medical help or had been treated for a voice 
problem than non teachers or other voice professionals (17-21). The communicative problems 
associated with dysphonia can lead to occupational handicaps, social withdrawal and psycho 
emotional problems (4,5,7,19,21-24). The professional teacher needs an optimum quality voice to 
be heard in a noisy classroom ambience to maintain a good relationship with the pupils. A well 
trained vocal use is needed to minimize or prevent possible traumas caused to the vocal folds 
every teaching day. Yiu (25) described that 37% of practicing teachers, but only 10% of the
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prospective teachers consulted a laryngologist because of voice problems. Student teachers 
should be regarded as a high risk group with regard to the emergence of professional voice 
disorders (9,11). The voice capacities of future professionals should be adequate and fit for 
intensive use. The efficacy and necessity of phoniatric fitness examinations in student singers was 
stated by Seidner and Wendler (26).
Various studies in teachers and students demonstrated that phonotrauma can be caused by an 
excessive (e.g. loud and prolonged phonation) vocal use in a voice demanding profession with the 
consequence of increased voice complaints (4.5,7,8,11,20,27). In this light, it may be expected 
that students with vocal fold pathology report more voice complaints. Previous studies 
demonstrated a that student teachers with voice complaints were observed to have higher VHI 
scores (28-30) and it was also found that student teachers with a high impact of the voice had a 7x 
higher risk for having voice complaints (30).
The VHI has proved to be a reliable instrument to identify the degree of vocal handicap regardless 
age, gender or disease type (31-35). Dysphonic patients with glottal insufficiency were found to 
have higher VHI total and subscale scores compared to patients with a functional voice disorder
(36). Amir (37) showed that subjects with no laryngeal pathology obtained significantly lower 
scores on the overall VHI score in comparison with subjects with various laryngeal pathology.
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The aim of the present study was to investigate if laryngeal findings of insufficient glottal closure —  
and vocal fold lesions are related to the self reported voice complaints and biopsychosocial impact 
of the voice in student teachers.
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Methods and materials
This study is part of a project on the cause and consequences of voice problems in student 
teachers at the Vocational University of Arnhem / Nijmegen, in collaboration with the University 
Medical Centre of the Radboud University Nijmegen, Department of Otorhinolaryngology, the 
Netherlands, and the Department of ENT, Head and Neck Surgery, University Hospital, Catholic 
University Leuven, Belgium, and the Centre of Excellence for Voice, K.U. Leuven, Lab. Exp. ORL, 
Belgium.
Description of the sample 
Subjects
A cross sectional survey was performed in female student teachers during the first year of their 
education at the Vocational University in Arnhem and Deventer. A group of 289 starting students 
teachers (females en males) at the vocational university would undergo a laryngostroboscopic 
screening. For this study only female students (n=234) were selected as previous research showed 
that voice problems in teachers are more common in women than in men (17,18,23). The mean 
age was 18.8 years (ranged 16-40 yrs). There was no correction for age, as no significant 
correlation between age and all test parameters was found. All female students have filled in 
mandatorily a questionnaire concerning voice handicap and voice complaints. The results of the
90 questionnaires were individually returned with a response rate of 99%. In 214 cases the 
questionnaires were suitable for analysis .
Questionnaires
A general questionnaire contained questions concerning personal aspects and vocal problems. For 
this study two questions were used for analysis: experienced voice complaints at the moment of 
the study and/or during the past year. The students answers were rated according to a three 
point scale: no, yes, and I don't know. If the student experienced voice complaints at the moment 
of the questionnaire and/or in the past year, she was considered to have voice complaints.
In order to assess the subjective biopsychosocial consequences caused by the voice, the Dutch 
version of the Voice Handicap Index (VHI) questionnaire (33,35) was filled in. The VHI 
questionnaire consists of 30 questions, divided into three subscales of each 10 questions 
regarding emotional, physical and functional domains. The questions were rated according to a 
five-point scale (0-4). Consequently, the maximum score of each subscale is 40 and the maximum 
VHI total score is 120, in the worst cases.
Laryngeal examination
Videolaryngostroboscopy (KAYPENTAX™, USA) was carried out in order to assess vocal fold 
lesions and glottal closure. Phonations of the vowel /i:/ at normal loudness and comfortable pitch
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levels were performed. The type of glottal closure were rated according to a modified version of 
the Sodersten scores (38) (figure 1).
Figure 1: Degree and type of glottal closure (Sodersten (38), modified).
The types 2 and 3 were used for incomplete dorsal glottal openings that were located in the 
cartilaginous part of the glottis and types 4 - 6  for incomplete dorsal glottal openings that were 
located in the membranous portions of the vocal processes (13,39). Previous studies (13,38,39) 
showed that the most common closure pattern in women was the posterior glottal chink and it
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was demonstrated that in soft phonation the glottal chink was extended into the membranous —  
portion of the vocal folds. This situation is visualized in glottal closure type 4 (figure 1). Based on 
these data, sufficient glottal closure (type 1-4) was distinguished from insufficient glottal closure 
(type 5-10).
Vocal fold lesions (VFL) were defined after Poels (1) (table 1) and vocal fold lesions were 
distinguished from no vocal fold lesions (NoVFL).
Statistical Analysis
The data was analysed using the statistical program SPSS 16.0. One-sample, 2-tailed Kolmogorov- 
Smirnov tests (K-S) were applied in order to determine if continuous outcome variables were 
normally distributed. For continuous outcome variables that were not normally distributed, 
Mann-Whitney U (M-W U) tests was used. Pearson chi-square tests were used to test for group 
differences. The significance level was set at p < 0.05. Odds Ratios (OR) were used to quantify the 
dependency in 2 x 2 tables. The Odds Ratio indicates the relative risk. A relative risk of 50% or 
more was arbitrarily considered to be meaningful. This was in accordance with an Odds Ratio 
equal or greater than 1.5 or equal or less than 0.66.
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Results
Vocal fold lesions were found in 10% of the student teachers, while vocal fold nodules were the 
most common pathology (see Table 1).
Table 1: The type and degree of vocal fold lesions (according to Poels (1)) and the distribution in %
Result vocal folds examination Percentage
1 Normal vocal folds 90
2 Polyp 2
3 Vocal fold nodules 6
4 Reinke's edema 1
5 Intracordal pathology e.g. cyst, sulcus vocalis 0
6
"Other lesions":
e.g. chronic laryngitis, hemangioma, capillary ectasias 1
NoVFL
VFL
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Of the total group student teachers 24% had an insufficient glottal closure (type 5-10). Both vocal 
fold lesions and insufficient glottal closure were found in 5% of the student teachers. Of the total 
group (n=234) 76% had a sufficient glottal closure (type 1-4) and 24% showed an insufficient 
glottal closure (type 5 and up). In the students with sufficient glottal closure in combination with 
no vocal fold lesions (NoVFL), type 4 was the most frequent type (47%) (figure 2).
50-|
40
30
%
2 0 _
II — . 11. i—..I i ,— XL
4 5 6  7 8  
types of glottal closure
1 0
Figure 2: Quantative data: the distribution of insufficient glottal closure patterns, in combination with no 
vocal fold lesions (NoVFL)
0
Laryngeal closure and self-reported vocal problems
Student teachers with an insufficient glottal closure reported voice complaints as much as 
students with a sufficient glottal closure (Table 2).
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Table 2: Vocal fold lesions and vocal fold closure related to voice complaints and the median and inter 
quartile range (IQR) of the Voice Handicap Index in student teachers. Vocal fold lesions (VFL) versus no 
vocal fold lesions (NoVFL), insufficient glottal closure in combination with vocal fold lesions (IGC+VFL) and 
sufficient glottal closure in combination with no vocal fold lesions (SGC+NoVFL), and sufficient glottal 
closure in combination with no vocal fold lesions (SGC+NoVFL) and students with no vocal fold lesions 
(NoVFL).
Voice Complaints p Odds Ratio VHI total pin % chi-sq. median (IQR) M-W U
IGC 53 0.581 0.84 5 (11.5)
SGC 57 8  (11.75) 0.134
VFL 82
0 .0 1 0 3.93
11 (13)
NoVFL 53 8  (1 1 ) 0.414
IGC+ VFL 91
0.023 7.88
11 (17)
SGC+ NoVFL 56 8  (11.75) 0.423
SGC+NoVFL 56
0.134 0.60
8.5 (11.25)
IGC+ NoVFL 43 7 (12) 0 .2 0 2
The VHI total and all the subscale scores were not normally distributed (K.S. test: p< 0.001). There 
was no significant difference of the VHI total and the subscale scores between student teachers 
with a sufficient glottal closure (type 1 - 4) and an insufficient glottal closure (type 5 and up) 
(Table 3).
Table 3: The median and the inter quartile range (IQR) of the VHI total (VHItot) and the functional (VHIF), 
emotional (VHIE) and Physical (VHIP) subscale scores in students with sufficient and insufficient glottal 
closure, and students with no vocal fold lesion and students with a vocal fold lesion.
n=204 VHI TOT
(IQR)
IF 
R)
VHIE
(IQR)
VHIP
(IQR)
Sufficient glottal closure 8.5 (11.5) 3 (4) 1 (3) 4 (5.75)
Insufficient glottal closure 8  (1 2 ) 2.5 (3) 1 (3) 3.5 (7)
p-value (M-W U) 0.422 0.092 0.759 0.566
No Vocal fold lesions 8  (1 1 ) 3 (4) 1 (3) 4 (6 )
Vocal fold lesions 11(13) 2 (2.5) 2 (4) 6  (11.5)
p-value (M-W U) 0.414 0.299 0.467 0.209
Vocal Fold lesions and self-reported vocal problems
Significantly more students with a vocal fold lesion reported voice complaints compared to 
students without a vocal fold lesion (Table 2). However, no significant differences were found on 
the VHI total, or its subscales (Table 3).
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Inter-relational of laryngeal pathology and self-reported vocal problems
Vocal fold lesions were found more frequently in student teachers with an insufficient glottal 
closure (19%), compared to those with a sufficient glottal closure (6 %) (p=0.003, OR = 3.6).
Significantly more students with both vocal fold lesions and glottal insufficiency reported voice 
complaints compared to students without lesions and a sufficient glottal closure (Table 2). This 
was supported by the odds ratio. Furthermore, more students with sufficient glottal closure and 
no vocal fold lesions reported voice complaints compared to the students with insufficient glottal 
closure and no vocal fold lesions (not significant) (Table 2). This was not supported by the relative 
risk: students with an insufficient glottal closure and no vocal fold pathology had about half of a 
risk to have voice complaints. (Table 2).
No significant differences were found between students with an insufficient glottal closure (type 5 
-10) without vocal fold lesions (n=45) and those with a sufficient glottal closure (type 1 - 4) 
without vocal fold lesions, on all the VHI scores (n=160) (Table 4).
Table 4: The median and the inter quartile range (IQR) of the VHI total and the subscale scores in students 
with sufficient glottal closure and no vocal fold lesion (SGC+ NoVFL) and insufficient glottal closure and no 
vocal fold lesion (IGC + NoVFL).
VHI TOT VHIF VHIE VHIP
(IQR) (IQR) (IQR) (IQR)
SGC+ NoVFL 8.5 (11.25) 3 (4) 1 (3) 4 (5.25)
IGC+ NoVFL 7 (12) 2 (3.5) 1 (2 ) 3 (7)
p-value (M-W U) 0 .2 0 2 0 .1 2 1 0.400 0.325
Discussion
The present study demonstrated that the majority of students with a vocal fold lesion (82%) and 
especially in combination with a glottal insufficiency (91%), showed voice complaints. Students 
with a vocal fold lesion or an insufficient glottal closure in combination with a vocal fold lesion, 
had a four times, respectively eight times higher relative risk to have voice complaints. The results 
of the present study has particular importance for a voice therapist at the university. Voice 
complaints can be seen in relation to possible vocal fold lesions and laryngostroboscopy is to be 
suggested in students teachers with voice complaints. Schneider (15) stresses that only deviating 
stroboscopic findings in combination with voice complaints should be regarded as pathological. 
The present group can therefore be seen as pathological concerning their voice and might be at 
risk for future problems because of their occupation.
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Surprisingly, no significant difference was found between students with an insufficient glottal 
closure reporting voice complaints compared to students with complete glottal closure. Starting 
student teachers seem not fully aware of their vocal status and might not be sensitive in 
perceiving voice problems. In the professional experience of the authors, lack of vocal 
consciousness could be seen as a norm in adolescence. Some studies showed that student 
teachers had a low level of vocal awareness during education (40,41).
On the other hand, the questions about voice complaints were assessed on a nominal scale 
(yes/no) and with two time periods: at the moment of the questionnaire and /or in the last year.
This might have influenced the results since Simberg et al. showed that symptoms became less 
frequent as the time period elongated, partly due to a memory factor (7). Sala et al. suggested to 
use point prevalence or one-month prevalence to compare it to actual laryngeal status (42). It 
could also be suggested to arrange the questionnaire in such a way that the students can choose 
between more concrete options (e.g. the throat becomes strained after talking, or: I lose my voice 
after talking in a group etc.).
Significantly more student teachers with an insufficient glottal closure had vocal fold lesions 
compared to students with a sufficient glottal closure. This may be expected and is in line with 
findings of Schneider (16). It might be explained by the occurrence of the hourglass-shaped 
pattern which is found especially among females and is associated with the pathogenesis of vocal 
fold nodules (39). This pattern is described in the present study as type 10 (see figure 1) and was
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found in 7% of the total group of incomplete glottal closure patterns. Hyperphonation might be —  
an unaware compensation mechanism in young females with insufficient glottal closure which 
might lead to functional problems in daily living. Surprisingly, in the present study neither the 
presence of vocal fold lesions nor insufficient glottal closure was reflected in a higher 
biopsychosocial impact of the voice. This is not expected and also not in accordance with other 
studies (36,37). The difference could be explained by the composition of the groups of subjects; 
starting student teachers might be less aware of their vocal limitations compared to dysphonic 
subjects with voice disorders.
Conclusion
The results of the stroboscopic examination concerning vocal fold pathology were reflected in the 
students reported voice complaints. Glottal closure failure was neither reflected in reported voice 
complaints nor in the voice handicap. It is in a way alarming to see that students with a 
insufficient glottal closure did not apprehend a voice handicap and tended to be unaware. Future 
investigations among experienced students at the end of their education are needed to assess
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relations between glottal closure problems, voice complaints and voice handicap in trainee 
activities (e.g. restricted loudness in relation to incomplete glottal closure). The positive relation 
between vocal fold pathology and voice complaints gives an indication for a trend and should 
have consequences in the way students should be prepared properly for the vocally demanding 
profession. Speech/voice pathologists should take the voice complaints seriously and a 
laryngostroboscopic examination should be part of a standard vocal examination protocol at the 
vocational university.
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Trainee Experience in relation to psycho-emotional factors in female student teachers
Abstract
Objective:
The aim of this study was to investigate the relation between trainee experience and voice 
handicap, general coping and psychosomatic well-being in student teachers.
Methods:
A longitudinal survey was performed among 43 starting female student teachers, becoming a 
professional teacher in primary education. The subjective biopsychosocial consequences of voice 
was assessed by the Voice Handicap Index inventory (VHI), the general coping style by the Utrecht 
Coping List (UCL) and psychosomatic well-being by the Symptom Checklist (SCL-90).
Results:
Student teachers in general and especially with a higher impact of the voice after two trainee 
periods, showed a more reactive - defensive coping style. Student teachers with a higher impact 
of the voice after two trainee periods had more psychosomatic complaints.
Conclusion:
These findings may call for a different attitude of the (university) speech therapist. They should 
take into account that together with changing the voice handicap, factors of psychosomatic well­
being can play an important role in coaching student teachers. Speech therapists should also be 
encouraged to change the students passive coping behaviour into a more active method and to 
stimulate the student to implement a new coping attitude into new trainee activities.
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Introduction
Vocal overload in teaching may lead to problems, such as dysphonia, voice fatigue, discomfort in 
the throat and diminished voice capacity, which can be a risk for the continuity of the profession 
(1-4). De Jong et al. observed that more than 12% of the teachers had experienced voice 
problems during training and that this group reported significantly more voice complaints and 
absence from work due to voice complaints than their colleagues without voice problems during 
education (5). Therefore, voice problems during the training period can be seen as a risk factor for 
getting voice problems during the career. Students in general reported frequently occurring vocal 
symptoms, whereas student teachers reported a greater number of frequently vocal symptoms 
than other students at the university (6 ). Various studies showed that about one third of student 
teachers suffered from voice difficulties during practising teaching (7, 8 ). Female student teachers 
reported more voice problems, compared to females in the general population (5). Simberg et al. 
found that around 2 0 % of the population of student teachers reported two or more vocal 
symptoms during the previous year and 19% had an organic voice disorder (6,9). Student teachers 
reporting voice complaints, showed more frequently that physical, environmental and 
psychological factors had a negative influence on their voice (10). Most common coping strategies 
by student teachers in the last year of the university were "hydration", "speak softly" and "use of 
amplifiers", which was not different from practising teachers (1 1 ).
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The occurrence of vocal symptoms and voice disorders in professions where the voice is an 
essential tool can cause stress and anxiety (12,13). Stress is part of a vocal profession and is 
reflected in several acoustic parameters such as pitch and intensity (12,14,15). Compared to 
teachers, student teachers were less convinced that stress and work pressure are a risk factor for 
developing voice problems and that they tended to underestimate the vocal demands of the 
future teaching profession, (11, 16). Thomas et al. demonstrated a tendency for psycho-emotional 
factors to be more influential in teachers early in their career (13). Sapir et al. described that 
student singers were worried, depressed or anxious because of their voice problems (17). Smith 
et al. found that reported stress was the highest in teachers (18). Murray-Harvey et al. found that 
at least half the students experienced stress at least some of the time in their practicum (19).
In a Belgian study, Exelmans et al. demonstrated that teachers and non-teachers with a high VHI 
score (> 75th percentile) had higher scores on the UCL subscale "passive reaction pattern" and 
lower scores on the UCL subscale "active confrontation or dealing with the problem" (20). Student 
teachers, at the start of the vocational education, were supposed to be relatively unaware of how 
to cope with their vocal capacities (2 1 ).
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The aim of this study was to investigate the relation between trainee periods and voice handicap, 
the general coping style and psychosomatic well-being in starting student teachers. This study is 
part of a larger study on the causes and consequences of voice problems in student teachers, at 
the Vocational University of Arnhem and Nijmegen.
Methods and materials
Subjects
A longitudinal survey was performed among student teachers before and after two trainee 
periods in the first year of education at the Vocational University. All 203 starting students (160 
females and 43 males) at the vocational university of Arnhem and Nijmegen (2007-2008) 
mandatorily filled in the questionnaires. The questionnaires were individually returned with a 
response rate of 99%. At the end of the first year, after two trainee periods, 140 students were 
randomly selected and were asked to fill in the questionnaire voluntarily. The response rate was 
42% (45 female and 13 male students, 1 anonymous). For this longitudinal study only female 
students were selected as previous research showed that voice problems in teachers are more 
common in women than in men (1, 5, 22, 23). A total of 43 questionnaires could be analyzed. The 
mean age of the subjects was 18.6 years (range 17-23) at the start of the study.
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The trainee period  ------
A trainee period in the first year of the education at the vocational university of Arnhem and 
Nijmegen has a duration of 25 days, with a frequency of 2 days per week. There were two trainee 
periods (starting in October and March, respectively) with an interval of 3 months. The student 
had to perform daily activities and give lessons, that were monitored and judged by a professional 
teacher. The professional teacher was always present and also paid attention to the pupils 
behaviour. The aim of these trainee periods was to assess the student's social, didactic and 
pedagogic skills at the starting level.
Questionnaires
The VHI, UCL and the SCL-90 questionnaire were used.
The Voice Handicap Index inventory has proved to be an adequate instrument for rating the 
subjective biopsychosocial consequences of voice problems (24,25). The Dutch version of the 
Voice Handicap Index inventory (VHI) was used (26). The VHI inventory consists of 30 questions in 
total. The questions regarded emotional, physical and functional domains, ordered into subscales 
of each 10 questions. The questions were rated according to a five-point scale: never (0), almost 
never (1), sometimes (2), nearly always (3) and always (4). Consequently, the scores of the VHI
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total are between 0 and 120. Where VHI is mentioned in the present study it is a reflection of the 
VHI total scores.
The general coping style was assessed by the Utrecht Coping List (UCL). The UCL consists of 47 
questions and the responses are on a 4-point ordinal scale. The possible answers are: seldom or 
never (1), sometimes (2), often (3), very often (4). The UCL consists of subscales, along seven 
categories: active confrontation or dealing with the problem (ACT, 7 items), avoidance - waiting 
(AV-W, 8  items), passive reaction pattern (PAS, 7 items), reassuring thoughts (REAS, 5 items), 
palliative reactions (PAL, 8  items), emotional expression (EXP, 3 items), seeking for social support 
(SOC, 6  items). Three items were not included in one of the 7 categories (27).
The Symptom Checklist (SCL-90) assesses psychosomatic well-being within nine domains: anxiety 
(ANG, 10 items), agoraphobic anxiety (AGO, 7 items), depression (DEP, 16 items), somatic 
complaints (SOM, 12 items), insufficiency in thinking and acting (IN, 9 items), interpersonal 
sensitivity and mistrust (SEN, 18 items), hostility (HOS, 6  items) and sleeping problems (SLE, 3 
items) (28, 29). The remaining items are not arranged in one of these subscales and are therefore 
collectively termed "miscellaneous items" (MISC, 9 items). The subject indicates whether an item 
fits to his person in a five-point scale: not at all (0), a little bit (1), moderately (2), quite a bit (3) 
and extremely (4).
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Statistical Analysis
The data was analyzed using the statistical program SPSS 16.0. One-sample, 2-tailed Kolmogorov- 
Smirnov tests (K-S) were applied in order to determine if continuous outcome variables were 
normally distributed. For continuous outcome variables that were not normally distributed Mann­
Whitney U (M-W U) tests were used. The significance level was set at p < 0.05. For discrete 
outcome variables the X  test was used. Odds Ratios (OR) were used to quantify the dependency 
in 2x2 tables. The Odds Ratio shows how many times a group was more likely to have a particular 
outcome in comparison to another group and therefore reflects the relative risk. A relative risk of 
50% or more was considered to be meaningful. This was in accordance with an Odds Ratio greater 
than 1.5 or less than 0.66.
Results
Comparison of the VHI, UCL and SCL-90 scores before and after two trainee periods
In order to obtain information on how the scores of the VHI, UCL and SCL-90 have changed after 
the trainee periods, the scores were arbitrarily divided into three categories: lower, the same or 
nearly the same, and higher. A score between 0.95 and 1.05 was arbitrarily considered as " the
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same or nearly the same" as an increase or decrease of 5% were not to be considered as 
meaningful. Additionally, the ratio lower:higher scores (i.e. the percent difference after or before 
the trainee periods) was calculated.
Voice Handicap
How the VHI total scores have changed after the trainee periods is shown in figure 1. The 
percentage higher scores divided by the percentage lower scores indicates the relative change 
(Table 1). Of the total change, a higher VHI total change comprises 39%.
Coping behavior
In figure 1 the pattern of change after the trainee periods of the coping scores (UCL) is shown. The 
percentage of higher scores divided by the percentage of lower scores indicates the relative 
change (Table 1). Only on the subscale "passive reaction pattern" (PAS) was the score higher after 
the trainee periods. The scores of the other subscales were slightly to remarkably lower.
Psychosomatic well-being
In figure 1 the pattern of change after the trainee periods of psychosomatic well-being (SCL-90) is 
shown. The percentage higher scores divided by the percentage lower scores indicates the 
relative change (Table 1). The scores of sleeping problems remained unaltered, while the scores 
of the SCL-90 total and other subscales were lower.
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Figure 1: Difference of VHI total, UCL and SCL scores before (B) and after (A) two trainee periods in 
percentages: [A minus B = difference]. VHItot = VHI total. ACT = active confrontation or dealing with the 
problem, PAL = palliative reactions, AV-W = avoidance - waiting, SOC = seeking for social support, PAS = 
passive reaction pattern, EXP = emotional expression, REAS = reassuring thoughts. ANX = anxiety, AGO = 
agoraphobic anxiety, DEP = depression, SOM = somatic complaints, IN = insufficiency in thinking and acting, 
SEN = interpersonal sensitivity and mistrust, HOS = hostility SLE = sleeping problems, MISC = "miscellaneous 
items" and SCLtot = total SCL score.
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Table 1: The percent difference of the higher and lower scores from figure 1 (scores high divided by scores 
low = balance) of the VHI total, UCL and SCL-90. VHItot = VHI total. ACT = active confrontation or dealing 
with the problem, PAL = palliative reactions, AV-W = avoidance - waiting, SOC = seeking for social support, 
PAS = passive reaction pattern, EXP = emotional expression, REAS = reassuring thoughts. ANX = anxiety, 
AGO = agoraphobic anxiety, DEP = depression, SOM = somatic complaints, IN = insufficiency in thinking and 
acting, SEN = interpersonal sensitivity and mistrust, HOS = hostility SLE = sleeping problems, MISC = 
"miscellaneous items" and SCLtot = total SCL score.
VHI
VHItot Q.B9
UCL
ACT Q.BB
PAL Q.94
AV-W Q.42
SOC Q.9Q
PAS 1.2Q
EXP Q.82
REAS Q.61
SCL-9Q
ANX Q.17
AGO Q.1B
DEP Q.BQ
SOM Q.BS
IN Q.48
SEN Q.BS
HOS Q.6Q
SLE 1^
MISC Q.18
SCLtot Q.Q8
Comparison between students with a higher versus equal or lower VHI total scores after two 
trainee periods.
In order to compare the students with a higher versus equal or lower VHI total scores after two 
trainee periods, the difference between score of the VHI, UCL and SCL-90 before (B) and after (A) 
the trainee periods [difference = A - B], was dichotomized into < 0, or > 0. This means that a score 
difference > 0 indicates that the score after two trainee periods is higher than before the two 
trainee periods, and vice versa.
Coping behaviour
Table 2 shows the difference of the VHI total scores before and after two trainee periods related 
to the difference of the UCL subscale scores before and after the trainee periods (n=43). Of the 
students with higher VHI scores after the trainee periods, 70% also showed a higher score on the 
"passive reaction pattern" (PAS) subscale. This is a significant result (p = 0.039) and is also
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reflected by an odds ratio of 4.6. The odds ratios indicate that students with a higher VHI total 
score had a higher relative risk of a higher score on the subscale "social contacts" (OR = 1.5) and a 
lower relative risk of a higher score on the subscale "reassuring thoughts" (OR = 0.4), compared to 
students with no higher VHI score after two trainee periods. For other subscales than the "passive 
reaction pattern" no significant result could be obtained.
Psychosomatic well-being
Table 3 shows the difference between the VHI total scores before and after two trainee periods 
related to the difference of the SCL-90 total and subscales scores before and after the trainee 
periods (n=43).
Students with a higher VHI total score after two trainee periods had a significantly higher score on 
the subscale "miscellaneous items" (p = 0.001) as well as a high relative risk of a higher score on 
the subscales "depression" (OR = 4.8), "interpersonal sensitivity" (OR = 10.0), and "hostility" (OR = 
7.3). No significant results, but a meaningfully higher relative risk (odds ratio) was found for the 
subscale "somatic complaints" (OR = 2.3) and the SCL-90 total scores (OR = 2.1). No significant 
relation or meaningful relative risk was found for the subscales "anxiety", "agoraphobic anxiety", 
"insufficiency in thinking and acting", and "sleeping problems".
Table 2: The difference before and after the trainee periods of the VHI total scores related to the UCL 
subscales scores (difference = after minus before) (n=43). lower = difference < 0; higher = > 0. PAL = 
palliative reactions, ACT = active confrontation or dealing with the problem, AV-W = avoidance - waiting, 
SOC = seeking for social support, PAS = passive reaction pattern, EXP = emotional expression, REAS = 
reassuring thoughts.
VHI pUCL Odds Ratio
low high Pearson Chi-square
D A  1
lower 20 (76.9%) 6 (60%)
f l  Q 7 3 1 nPAL
higher 13 (23.1%) 4 (40%)
0.9/3 1.0
a  n lower 26 (78.8%) 8 (80%) n  q q /i n  qACI
higher 7 (21.2%) 2 (20%)
0.934 0.9
AV-W lower 25 (75.8%) 8 (80%) 0.077 0.7
higher 8 (24.2%) 2 (20%)
SOC
lower 20 (76.9%) 5 (50%)
0.551 1.5higher 13 (23.1%) 5 (50%)
PAS
lower 22 (66.7%) 3 (30%)
0.039 4.6higher 11 (33.3%) 7 (70%)
EXP
lower 22 (66.7%) 7 (70%)
0.844 0.9higher 11 (33.3%) 3 (30%)
REAS
lower 21 (63.6%) 8 (80%)
0.333 0.4higher 12 (36.4%) 2 (20%)
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Table 3: The difference before and after the trainee periods of the VHI total scores related to the SCL-90 
total and subscale scores (difference = after minus before) (n=43). lower = difference < 0; higher = > 0. ANX 
= anxiety, AGO = agoraphobic anxiety, DEP = depression, SOM = somatic complaints, IN = insufficiency in 
thinking and acting, SEN = interpersonal sensitivity and mistrust, HOS = hostility SLE = sleeping problems. 
MISC = "miscellaneous items".
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VHI
pSCL-90 Odds Ratio
low high Pearson Chi-square
ANX
lower 29 (87.9%) 9 (90%)
0.855 0.806higher 4 (12.1%) 1 (10%)
AGO
lower 31 (93.9%) 10 (100%)
0.425 0.939higher 2 (6.1%) 0 (0%)
n c n lower 29 (87.9%) 6 (60%) n  n /17 A QDEP
higher 4 (12.1%) 4 (40%)
0.04/ 4.8
COM lower 27 (81.8%) 6 (66.7%)SOM
higher 6 (18.2%) 3 (33.3%)
0.326 2.3
1M lower 25 (75.8%) 8 (80%) n  7Q1 n  7Q1IN
higher 8 (24.2%) 2 (20%)
0.781 0.781
CCM lower 30 (90.9%) 5 (50%) n  nn/i i n nSEN
higher 3 (9.1%) 5 (50%)
0.004 10.0
HOS lower 29 (87.9%) 5 (50%) 0.010 7.3
higher 4 (12.1%) 5 (50%)
SLE
lower 26 (78.8%) 8 (80%)
0.934 0.929higher 7 (21.2%) 2 (20%)
MISC
lower 33 (100%) 7 (70%)
0.001 1.4higher 0 (0%) 3 (30%)
TOT
lower 29 (87.9%) 7 (77.8)
0.443 2.1higher 4 (12.1%) 2 (22.2)
Discussion
This study examined the role of the trainee periods in relation to voice handicap, coping style and 
psychosomatic well-being in young female student teachers. Remarkably, after two trainee 
periods almost one out of four of the student teachers showed higher VHI total scores. The 
students may experience an increased voice handicap due to the vocal load of the trainee periods. 
Moreover, the students may become more aware of the degree of severity of their voice 
handicap after completing the VHI two times as demonstrated by Jacobson (24).
After the two trainee periods, the general coping style has changed. On the subscale "passive 
reaction pattern" about 40% of the students showed higher scores after training periods. This 
means that these students show a reactive-defensive situation-oriented coping mode. A "passive 
reaction pattern" facilitates a decrease in self-confidence and the lack of confrontation with the 
problem and active handling. McCormick et al. found that stress attributable to student 
misbehaviour was associated with immature defence styles (30). About one third of the students 
showed higher scores after training periods on the subscale "emotional expression pattern". That
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is also reactive-defensive but, according to previous research (27, 31), orientated towards the 
reduction of tension. Furthermore, the "passive reaction pattern" score is double that of the 
active-offensive situation-oriented active coping mode after the trainee periods. This indicates 
that the increase of defensive coping modes has a considerable share in the change of the coping 
style, compared to offensive modes. This means that the students have less possibilities to handle 
problems in a relaxed way from different perspectives, to arrange things in a logic manner, to act 
purposely and self-confidently in problem solving (27). The subscores "palliative reactions" and 
"seeking for social support" are mixed oriented and can be used in both reactive-defensive and 
active-offensive modes of coping. On these subscales about 40% of the students score higher 
after the trainee periods. It may be assumed that these coping modes support the defensive 
coping style. Wilson reported that most teachers tend to be palliative, not being able to cope with 
the root causes of their occupational stress (32). However, whereas direct action may appear the 
best strategy for reducing job stress, this is not always possible to apply. In such situations, 
palliative modes of coping may be indicated. The relatively new teaching experience in the 
classroom gives most students reason to talk about it with fellow students or the professional 
teacher. This may explain that a relatively large number of students had sought social support.
This is in accordance with the findings of Murray-Harvey et al. who found that during teaching 
practicum the students' coping strategies point to the importance of social support networks (19). 
Furthermore, Dunham found that seeking social support is frequently reported by teachers (33).
Low levels of social support are related to psychological distress (34). Therefore, seeking social 9
support can be an adequate coping method in selected circumstances. About 30% of the students ------
showed a higher score on the active-offensive cognitive-oriented subscale "reassuring thoughts".
A palliative effect is a certain part of reassuring thoughts.
The situation-oriented modes of coping, i.e. "active confrontation or dealing with the problem" 
and "avoidance/waiting", show a similar relatively less increase after the trainee periods. "Active 
confrontation or dealing with the problem" is an active-offensive mode, whereas 
"avoidance/waiting" is a reactive-defensive mode. This means that both offensive and defensive 
modes increase, and that there is no absolute preponderance of the "passive reaction pattern" in 
situation-oriented coping after the trainee periods.
Coping behaviour is dependent on the context in which it occurs and has to do with defining the 
problem, generating alternative solutions, weighting alternatives and finally, selecting them and 
taking into action (31). The effectiveness of a particular coping style depends on several 
dimensions of the situation and events such as duration, frequency, intensity, predictability, and 
being manageable (27). Furthermore, an actual coping strategy depends on individual factors, 
such as personality (35, 36). The results of this study reveal that different coping strategies are 
used by the students, from reactive-defensive to active-offensive ones. Coping strategies may be
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inadequate and the student could benefit from help. However, Brown and Uehara reported that 
novice teachers are often reluctant to ask for help, that in turn may lead to additional stress (37). 
Reluctance was also found in starting female teachers and student teachers where only around a 
third sought voice care (13). This carries the risk of a vicious circle.
The present study showed that the group of students with a higher VHI score after the trainee 
periods had a significantly higher score plus a higher relative risk of a higher score on the "passive 
reaction pattern" (p = 0.039; OR = 4.6). However, they showed a low relative risk of a higher score 
on "reassuring thoughts" (OR = 0.4). This indicates that students with a higher VHI score after the 
trainee periods have a more reactive-defensive than active-offensive coping style, which may be 
supported by the high relative risk of having an increased score on "seeking for social support" (OR 
= 1.5). A passive coping mode is supposed to be an ineffective way of changing a voice handicap. In 
order to change vocal patterns it is more desirable to show flexibility and acting in a cooperative 
style instead of showing patterns of externalisation (38). According to Admiraal et al. this emotion- 
focused coping form is more likely to occur when nothing can be done to modify environmental 
conditions (31). In the authors' opinion and experience, an active coping style is preferable to 
achieve independent attitude. Adaptive, personal coaching where the student set new goals to 
modify the trainee context can change coping modes into a new coping style. This can lead to 
better handling of problems by the student and consequent progress in a psychological cascade
110 towards recovery, and ultimately to positive emotions and a change in attitude (38). The student 
might then be prepared to make emotional changes that can result in positive reappraisal. Less 
distress with dysfunction and less voice problems on the long term can be the positive result of an 
active coping style. This seems to be in line with Admiraal et al., who stated that an inactive coping 
behaviour was found to be ineffective in changing problematic classroom behaviour (31).
Most of the students did not show considerable increased scores after two trainee periods on 
SCL-90 total and all subscales. In the experience of the authors, most students are supposed to be 
nervous before starting the first trainee period and they initially may not feel comfortable in front 
of the classroom. Insecurity about the difficulty of the study, the interactions and pupil behaviour 
patterns in the trainee periods could make the students more nervous and stressful at the 
beginning. This is reflected in de scores after two trainee periods: most students did not show 
higher scores. It is not expected that they encounter more distress during the training periods 
than they did before. Probably on the contrary, distress can be changed after positive trainee 
experiences which can reduce instant insecurity and fear.
The students who had a higher VHI total score after the trainee periods showed no higher score 
on the SCL-90 total scale (p = 0.443), but they did have a meaningfully higher relative risk of a 
higher score on the SCL-90 total scale (OR = 2.1). Also no significant difference, but a meaningfully
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higher relative risk was found for the subscale "somatic complaints" (p = 0.326; OR = 2.3). This 
means increased physical dysfunction, especially regarding the autonomous and muscular system 
[29]. A significantly higher score plus a high relative risk of a higher score after the trainee periods 
was found for the subscales "depression" (p = 0.047; OR = 4.8), "interpersonal sensitivity" (p =
0.004; OR = 10.0), and "hostility" (p = 0.010; OR = 7.3). This forms a pattern composed of 
depressed mood, dissatisfaction with oneself in relation to other persons and negative mood (29).
The classroom experiences in the first year of the education did not include professional stress, 
such as workload, classroom discipline and pupil-misbehaviour known as teaching stressors (39,
40). Stressors among students were merely based on the fact that students were not well 
acquainted with the demands of the starting profession in general and the trainee periods in 
particular. Voice handicap on the one hand and depression, interpersonal sensitivity and hostility 
on the other hand can be seen as related in student teachers after trainee experience. Previous 
studies (12, 13) showed a relation between voice problems and stress and anxiety. It is assumed 
that students with a high relative biopsychosocial impact of the voice after trainee periods might 
be less satisfied with themselves and in relation to other individuals in the trainee periods.
Feelings of insecurity in social interaction with colleagues, tutors and (university) teachers could 
lead to a more hostile attitude. These findings are in line with the study of Vanhoudt et al. , who 
demonstrated that professional teachers with a high voice handicap showed relatively high scores 
on all the subscales of the SCL-90 (41).
111
Conclusions
The present study revealed a relation between the biopsychosocial effect of the voice on the one 
hand and general coping style and psychosomatic well-being on the other hand, after two trainee 
periods. Student teachers, with a higher impact of the voice after two trainee periods, showed a 
more reactive-defensive coping style and had more psychosomatic complaints. These findings 
may call for a different attitude of the (university) speech therapist. The main objective should be 
changing passive coping method of students with a voice handicap into a more active style and to 
stimulate the prospective teacher to implement this attitude into future trainee activities. The 
speech therapist should take into account that together with changing the voice handicap, 
potential risk factors of psychosomatic well-being might be important in coaching the student 
teachers. It may be assumed that students with a high relative biopsychosocial impact of the voice 
are less satisfied with themselves in relation to other individuals. A more hostile attitude and 
feelings of insecurity in social interaction with other people, e.g. speech therapists, tutors and 
(university) teachers, could be the consequence. The students might be hindered in changing the
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coping method. A multidisciplinary approach, with a key role for the speech therapist, is 
important in order to change the passive coping style and reduce adverse psychological factors.
It should be noted that the results of the present study do not provide a pronouncement on the 
causal relationships between the biopsychosocial effect of the voice, general coping style and 
psychosomatic well-being. Further research is recommended to create a model for investigation 
of the causal relationships.
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Abstract
Objective:
The aim of this study was to investigate the impact of the voice in relation to psychosomatic well 
being after four years of education in female student teachers.
Methods:
A longitudinal survey was performed among 90 female future teachers using a general 
questionnaire measuring Voice Handicap Index (VHI) and the Symptom Check List (SCL-90) at the 
start and at the end of the education.
Results:
Student teachers in the 4th grade of education showed lower VHI Total scores and lower SCL-90 
Total scores compared to their reports in 1st grade. Students with a higher voice handicap in 4th 
grade of education had a higher relative risk to have higher scores on "Anxiety" (OR=1.8 to 4.8), 
"Agoraphobia" (OR=1.9 to 3.9) and "Insufficiency in thinking and acting" (OR=1.6 to 3.2). 
Meaningfully relative risks were also found in students with a higher score on respectively the 
VHI-Total and the Emotional subscale of the VHI to have high scores on the "Depression" (OR = 
1.7, resp. OR = 3.9), "Interpersonal sensitivity and mistrust" (OR = 1.6, resp. OR 3.2), "Hostility" 
(OR = 1.7, resp. OR = 2.1) and SCL-Total (OR = 3.1 resp. OR = 4.0), compared to students with no 
higher VHI-Total and VHI-Emotional scores.
Conclusions:
The present study demonstrated that student teachers at the end of the education showed 
relatively more absence of psychosomatic complaints and were less vocally handicapped. 
Furthermore a tendency for a positive relation between higher emotional impact of the voice and 
more presence of psychosomatic complaints in female student teachers was found.
Suggestions:
The Voice Handicap Index has proven to be a useful instrument in the screening of student 
teachers at the vocational university. The present study showed that special attention to the 
Emotional scale of the Voice Handicap Index is advised. A holistic and integrative strategy in 
prevention and therapy should be directed by functional analysis of the circular relationships 
between attitudes and (non) desirable skills: emotionally, vocally and socially. The option of the 
tendencies that are revealed in VHI and in SCL by comparisons of group scores, being completed 
by a closer look to the individual reports on specific items is supposed to be fruitful in this 
purpose. Furthermore, students teachers can benefit from a multidisciplinary collaboration 
between a psychologist and the speech pathologist in reducing possible psychosocial risk factors.
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Introduction
Many student teachers enter the university with mainly one noble motive: helping children in 
their development. They are neither adequately aware of the potential risk that teaching may 
have on their voice, nor if their vocal capacities are sufficient for the demanding future profession 
(1,2,3). The fact that student teachers enter a profession that is voice demanding is not obvious 
for them. Thomas et al. demonstrated that student teachers with voice complaints reported less 
frequently that stress and work pressure had a negative influence on their voice, compared to 
teachers with voice complaints (3). In student teachers a correlation was found between voice 
complaints and higher VHI scores (4,5,6). De Jong et al. observed that more than 12% of the 
teachers had experienced voice problems during education and this group reported significantly 
more voice complaints and absence from work due to voice problems in their career than their 
colleagues without voice problems during education (6).
Simberg et al. found no significant difference of prevalence of vocal symptoms reported by the 
first and fourth-year student teachers (7). However, they observed a peak of symptoms like 
strained or tired voice, pain sensations or lump in the throat and low or hoarse voice in the third 
year. Thomas et al. showed that teachers did not always report voice complaints while they had a 
118 relatively severe voice handicap (5) and demonstrated in another study that starting teachers 
reported significantly more voice complaints compared to the student teachers (1). Kooijman et 
al. showed that starting teachers experienced more voice complaints than experienced teachers 
(8). Student teachers as future professional voice users are at risk of developing voice problems 
when they enter their career. This raises the question if student teachers are well prepared for 
the vocally demanding profession. Various authors give evidence for a lack of proper vocal 
preparation before the students enter the teaching profession (9-13). Russell et al. described that 
when the transition occurs from education into full-time teaching responsibility, the graduates 
often feel unprepared and blame the educational program (14). Fives et al. (15) also stated a drop 
of teaching efficacy in the first year of professional teaching. Trainee periods are supposed to 
prepare the students for the coming demanding profession. Daniels et al. demonstrated a positive 
relation between high-practicum ratings and greater competence and certainty, whereas anxiety 
had large and negative effects on competence and certainty (16). In general, it seems that 
practicum experiences are a reality shock for many student teachers as they become aware of the 
discrepancy between their pre-conceived ideas about teaching and the reality of the profession 
(14,17). Thomas et al. demonstrated a tendency for psycho-emotional factors to be more 
influential in developing voice problems for starting teachers (8). Fairfield and Richards found that 
a third of the trainees (last year of Postgraduate Certificate of Education) suffer from voice 
difficulties at teaching practice and that one out of twelve students was classified as having a
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moderate handicap as defined by the VHI (9). The impact of a voice problem depends on the 
individual reaction and adjustment to the voice problem (18). Yiu stated that a voice handicap can 
be interpreted as a reduction or avoidance of voice activities that may result in an occupational or 
economic consequence (10).
The VHI has proved to be a reliable instrument to identify the degree of vocal handicap regardless 
age, gender or disease type (19-24). The VHI is also considered to be an instrument to assess 
voice-specific quality of life (25,26). The vocal handicap is not only reflected in the physical, but 
also in the emotional and social well-being of the person (10,20,27). Since the voice is an 
important communication tool in society and especially in the teaching profession, voice 
problems can have a considerable impact on the occupational life (28,29) and on peoples' reports 
of health status: quality of life (27,30). Various authors stressed the biopsychosocial impact of a 
voice problem in teachers and prospective teachers (5,8,10,21,40,41). In a cross-sectional survey 
Vanhoudt et al. investigated the background biopsychosocial status of teachers with a relatively 
great voice handicap (41). They used the Voice Handicap Index (VHI) to assess the biopsychosocial 
impact of the voice and the Symptom Checklist-90 (SCL-90) to assess overall physical and 
psychosocial dysfunction. They found a positive correlation between a relatively high voice 
handicap and the relative risk for a high score on total score of the SCL-90 (OR=12.5) and all the 
subscales (ORs between 2.1 and 20.2). Furthermore, they observed that teachers who had a 
relatively high voice handicap and who did not report voice complaints had a greater relative risk 9
for a high total score of the SCL-90(OR=22.4) and for all the subscales (ORs between 1.8 and 24.5). ------
These findings indicate the relation of voice handicap and the behaviour of non-reporting of voice 
complaints when having a voice handicap appear to the biopsychosocial status of the teachers.
Obviously, there is need for adequate preparation of the student teacher for the future voice 
demanding profession. In this light, the development of the biopsychosocial impact of the voice in 
relation to overall physical and psychosocial dysfunction during the education is of importance.
This was the impetus for this study, that investigated the relation between the shift of the impact 
of the voice after four years of education in relation to overall physical and psychosocial 
dysfunction in student teachers.
Methods and materials
This study is part of a project on the causes and consequences of voice problems in student 
teachers at the Vocational University of Arnhem / Nijmegen, in collaboration with the University 
Medical Centre of the Radboud University Nijmegen, Department of ENT, the Netherlands, and
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the Department of ENT, Head and Neck Surgery, University Hospital, Catholic University Leuven, 
Belgium, and the Centre of Excellence for Voice, K.U.Leuven, Lab. Exp. ORL, Belgium.
Description of sample
A longitudinal survey was performed among student teachers in the first year and in the last year 
of the Vocational University. The Dutch version of the Voice Handicap Index (VHI) questionnaire 
(19) and the Symptom Check List (SCL-90) (31,32) were used. The Voice Handicap Index was 
designed to assess the subjective biopsychosocial consequences caused by voice problems. It 
consists of 30 questions divided into the emotional (E), physical (P) and functional (F) subscales 
(See Appendix I). The questions were rated on a five-point scale as follows: never (0), almost 
never (1), sometimes (2), almost always (3), always (4). The VHI proved to be a reliable instrument 
to assess vocal handicap regardless age, gender or disease type (20-24). The Symptom Checklist 
(SCL-90) assesses psychosomatic well-being within nine domains: anxiety (ANX, 10 items), 
agoraphobia (AGO, 7 items), depression (DEP, 16 items), somatic complaints (SOM, 12 items), 
insufficiency in thinking and acting (IN, 9 items), interpersonal sensitivity and mistrust (SEN, 18 
items), hostility (HOS, 6 items) and sleep problems (SLE, 3 items). The remaining items are not 
arranged in one of these subscales and are therefore collectively termed "miscellaneous items" 
(MISC, 9 items). In the present study these "miscellaneous items" are left out of the results and 
discussion. The subject rates each item on a five-point Likert scale: not at all (0), a little bit (1),
120 moderately (2), quite a bit (3) and extremely (4).
Statistical Analysis
The data were analyzed using the statistical program SPSS 16.0. One-sample, 2-tailed 
Kolmogorov-Smirnov tests (K-S) were applied in order to determine if continuous outcome 
variables were normally distributed. To estimate the relative risk Odds Ratios (OR) were used to 
quantify the dependency in 2 x 2 tables and 95% confidence intervals showed whether the 
difference between the groups was statistically significant. A relative risk of 50% or more was 
arbitrarily considered to be meaningful. This is indicated by an Odds Ratio equal or greater than 
1.5 or equal or less than 0.66.
Subjects
All 287 starting students at the vocational university of Arnhem (cohort 2005-2006) mandatorily 
filled in the questionnaires. The students individually returned the questionnaires.
During the first three years of education a large number of students left the University or had 
some delays in their study trajectory due to negative results, preference to change the future 
profession or other personal reasons. At the end of the fourth year, 111 students finished the last 
trainee period and were asked to voluntarily fill in the same questionnaires again. The response 
rate was 97%. The results at the end of the fourth year were compared to the results at the start
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of the education. For this longitudinal study only female students were selected and six male 
students were excluded, as previous research showed that voice problems in teachers are more 
common in women than in men (6,33-35). On the other hand, women react and respond 
differently than men, especially females with a functional dysphonia showed lower scores in the 
social-emotional subscale (28). A total of 90 questionnaires (81%) could be analyzed as these 
questionnaires were filled in completely in both 1st and 4th grade. The mean age of the 90 subjects 
was 18.4 years (range 16-23) at the start of the study.
To enable a group comparison between students in 4th grade and 1st grade, group selections were 
created. Students with higher scores on VHI in 4th grade of education compared to the 1st grade 
(n=30) were indicated as having a positive VHI shift; students with lower VHI scores in 4th grade 
were indicated as having a negative VHI shift (n=50). The students with an equal score voice 
handicap were left out of the group comparison in this study.
Results
Longitudinal study: an individual comparison
A comparison was made between the student scores in the 4th grade and in the 1st grade on voice 
handicap (VHI) and psychosomatic well-being (SCL-90). The difference between 4th grade and 1st 
grade was classified into three groups: lower, equal or higher.
Of the student teachers in the 4th grade of education 56% showed lower VHI Total scores
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compared to their scores in the 1st grade, 10% scored equal and 34% scored higher. The same 
trend was also found for all VHI subscales (Table 1).
Of the students in the 4th grade, 68% showed lower SCL-90 Total scores compared to the 
individual scores in the 1st grade, 31% showed higher scores and 1% scored equal. On the SCL-90 
subscales more students showed lower scores in 4th grade compared to their 1st grade scores. A 
reverse trend was found in reporting "Sleep Problems" (Table 1).
Table 1: Student scores in 4th grade compared to the individual scores in 1st grade on voice handicap (VHI) 
and on well-being (SCL-90). Difference in percentages = 4th grade minus 1st grade and difference lower = <0, 
equal = 0, higher = >0). (n=90) VHIF = functional subscale of the Voice Handicap Index, VHIE = emotional 
subscale, VHIP = physical subscale, VHI tot = VHI Total, ANX = anxiety, AGO = agoraphobia, DEP = 
depression, SOM = somatic complaints, IN = insufficiency in thinking and acting, SEN = interpersonal 
sensitivity and mistrust, HOS = hostility SLE = sleep problems. MISC = "miscellaneous items".
diff VHIF VHIE VHIP
VHI
tot
ANX AGO DEP SOM IN SEN HOS SLE MISC
t
S
o 
n
 
*-+ 
i—
< 0 53 47 41 56 49 37 49 59 51 68 32 34 54 68
0 15 33 22 10 30 52 12 13 14 12 46 27 26 1
> 0 32 20 37 34 21 11 39 28 35 20 22 39 20 31
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Longitudinal study: a group comparison of voice handicap and psycho-somatic well-being
Students with higher scores on VHI in 4th grade of education (n=30) were compared to students 
with lower VHI scores in 4th grade (n=50). The students with an equal score were left out of the 
group comparison in this study (n=10).
Students with a higher VHI-Total scores in 4th grade of education compared to the 1st grade had a 
considerable higher relative risk to have also a higher score on the SCL-90 (OR = 3.1).
Table 2 shows a differentiated overview of the scores of the VHI and SCL-90 total and subscales. 
Students with a higher VHI-Total and all VHI subscales scores in 4th grade of education compared 
to the 1st grade, had a higher relative risk to have higher scores on the subscales "Anxiety" 
(OR=1.8 to 4.8), "Agoraphobia" (OR=1.9 to 3.9) and "Insufficiency in thinking and acting" (OR=1.6 
to 3.2). Meaningfully relative risks were also found in students with a higher score on the VHI- 
Total and VHI-E to have high scores on the subscales "Depression" (OR = 1.7, resp. OR = 3.9), 
"Interpersonal sensitivity and mistrust" (OR = 1.6, resp. OR 3.2), "Hostility" (OR = 1.7, resp. OR = 
2.2), and SCL-Total (OR = 3.1 resp. OR = 4.0). Furthermore meaningful relative risks were found 
on the VHI-F on the subscales "Interpersonal sensitivity and mistrust" (OR = 1.6), and SCL-Total 
(OR = 2.0). Students with a higher score on the VHI-P had a meaningfully higher relative risk to 
have high scores on the subscales "Depression" (OR = 2.7) and "Hostility" (OR = 1.8).
Table 2: shows the relative risk (Odds Ratio) and 95% confidence intervals of students with a positive shift 
of VHI-Total or subscale scores to have higher scores on SCL-Total or subscales.
ANX = anxiety, AGO = agoraphobia, DEP = depression, SOM = somatic complaints, IN = insufficiency in 
thinking and acting, SEN = interpersonal sensitivity and mistrust, HOS = hostility SLE = sleep problems. MISC 
= "miscellaneous items" and TOTAL = SCL-Total.
SCL-90 VHI-Total VHI-F VHI-E VHI-P
ANX 3.2
(0.99-10.74)
1.8
(0.51-5.97)
4.8
(1.16-19.93)
3.2
(0.90-11.59)
AGO 3.5
(0.71-16.64)
1.9
(0.42-8.81)
3.8
(0.58-24.88)
3.9
(0.36-42.20)
DEP 1.7
(0.64-4.38)
0.9
(0.33-2.35)
3.9
(1.14-13.58)
2.7
(0.96-7.54)
SOM 0.7
(0.26-2.02)
0.5
(0.17-1.67)
1.2
(0.35-4.04)
0.9
(0.33-2.77)
IN 3.2
(1.18-8.56)
2.0
(0.74-5.42)
1.6
(0.47-5.20)
1.7
(0.60-4.65)
SEN 1.6
(0.51-4.67)
1.6
(0.52-4.66)
3.2
(0.88-11.60)
1.4
(0.44-4.54)
HOS 1.7
(0.51-5.91)
1.2
(0.44-4.18)
2.1
(0.46-9.81)
1.8
(0.72-6.48)
SLE 1.1
(0.39-3.05)
0.8
(0.29-2.34)
1.2
(0.35-4.32)
1.2
(0.43-3.58)
MISC 1.8
(0.57-5.95)
0.9
(0.27-2.89)
4.7
(1.18-19.02)
1.4
(0.41-5.01)
TOTAL 3.1
(1.16-8.27)
2.0
(0.76-5.39)
4.0
(1.24-12.89)
1.4
(0.52-3.87)
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Discussion
Recent studies showed the relation between voice handicap and well-being in (student) teachers. 
Psycho-emotional factors seemed to be more influential in starting teachers than in students (1), 
and a correlation between voice handicap and psychosomatic well-being was found in studies by 
Meulenbroek et al. in starting student teachers (40) and by Vanhoudt et al. in teachers (41). From 
this point of view, it was interesting to investigate differences in self-perceived voice handicap in 
relation to psychosomatic well-being in 1st grade and 4th grade female student teachers, since the 
latter group is about to enter the teaching profession. The difference between 1st grade and 4th 
grade represent the in toto result of the education of the students. It should be stressed that 
assessment of the specific effects of the various educational aspects is not the aim of this study. In 
contrast with the available cross-sectional studies the present study is longitudinal. The essence 
of this study was to investigate the shift in voice handicap related to overall physical and 
psychosocial dysfunction after education. So far, there are no previous studies available on this 
subject.
Because of the group selection, the sample size concerning shifts in voice handicap and well-being 
was reduced to 80. The size can be considered relatively small and may have influenced the 
statistical power. Therefore Odds Ratios (OR) were used to estimate the relative risk and 95% 
confidence intervals showed whether the difference between the groups was statistically 
significant.
Of the 4th grade students, 56% showed a negative shift of voice handicap and 68% showed more 
psychosomatic well-being in general (lower SCL-90 Total scores) compared to their reports in 1st 
grade of education. These findings showed that there is a tendency for less voice handicap and 
more well-being after education. More psychosomatic well-being is in line with statements in 
previous studies. Hemmings and Hockley reported that student teachers' stress diminished over 
time in a nine week practicum where identified coping strategies were self help, 
relaxation/recreation, teaching and managing and organization (42). Fives et al. showed that high 
levels of guidance of their supervising teacher influences the students' self-efficacy (15). Higher 
practicum ratings are also related to greater perceptions of competence and certainty (16). 
Positive feelings towards a successfully finished trainee period, positive judgment by the 
supervising teacher at the training school and high feelings of student teacher's self-efficacy might 
have influenced well-being positively. This is in agreement with the negative shift of SCL-90
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scores. On the other hand, Kaldi showed that prospective teachers rated that their well-being was 
not strongly affected by the teaching itself and did not indicate high levels of stress (43).
It is interesting to examine if, and which SCL-90 subscales were related to a positive or negative 
shift in voice handicap after education and psychosomatic well-being. The Symptom Checklist is a 
measure of state stress. The Voice handicap Index reports on aspects of awareness of voicing. 
From the perspective of the model of stress-voicing as presented by Wellens and Van Opstal (44­
47) the findings of the present study allow a vision on plausible relationships based on 
correlations between the scores on the different subtests.
This study revealed two tendencies. Firstly, a high relative risk in students with a positive shift of 
voice handicap to have higher anxiety scores. Secondly, a depended relation of students with a 
positive shift of the emotional impact of a voice handicap and a relative higher risk of higher 
scores on all subscales of the SCL-90, except for "somatic complaints" and "sleep problems".
1. Students with a positive shift of voice handicap, VHI-Total and subscales VHI-P and VHI-E, 
had about three to five times higher relative risk to have higher anxiety scores and higher scores 
on agoraphobia. A higher impact of the voice can be caused by feelings of insecurity when vocal 
incompetence is experienced in classroom activities. This might lead to anxiousness and worries,
124 negativism, a depressed and negative mood, and more tension when they have to speak in front 
of the class. This can lead to more feelings of being emotionally handicapped (higher scores on 
VHI-E items: e.g. "I am tense when talking with others because of my voice", "My voice problem 
upsets me", "My voice makes me feel incompetent") and can be reflected when experiencing the 
voice physically aspects of the voice handicap (VHI-P: "I run out of air when I talk", "I feel as 
though I have to strain to produce voice", "I use a great deal of effort to speak"). Persons can 
consciously experience problems in the communicational function (VHI-F) and the abilities of 
voicing, both socially as in the classroom: e.g."People have difficulty understanding me in a noisy 
room", "I speak with friends, neighbors or relatives less often because of my voice", "My voice 
difficulties restrict my personal and social life". This can lead to situations that students feel 
uncomfortable in front of the class. Increasing anxiety, and the implicit worrying seems to 
provoke agoraphobia. In the context of vocal communication the reality testing of social and 
voicing abilities is de facto  hindered in case of agoraphobic tendencies that causes a lack of social 
reinforcements in non situational adapted use of the voice. Because of the behaviors of social 
anxiety and of avoidance tendencies that are characteristic in it, agoraphobia can be considered 
as an element that maintains a vicious circle of distress-disvoicing, that interferes significantly 
with occupational functioning (44).
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2. Students with a positive shift on VHI-Emotional subscale tend to have higher relative 
scores on the SCL-90-Total and seven of the subscales. Awareness of cognitive, social and vocal 
dysfunctions can go along with increasing depression, that might be considered as a plausible 
effect of intensified and enduring anxieties. Students with an emotionally high impact of the voice 
tend to have an almost four times higher risk to have depressed feelings. These unpleasant 
feelings can consist of moody feelings of indifference and social inhibition (VHI-E: "I am less 
outgoing because of my voice problem"). This is the case at increased (self) eagerness and 
helplessness because of the self perception of voicing (VHI-E: "My voice makes me feel 
incompetent", "My voice problem upsets me") in interaction with the wide spread dysfunctions 
and with a general overwhelming attitude of negativism and hostility that seems obvious when 
student teachers end up with a miscellaneous of psycho-neurotic symptoms. These students with 
a positive shift of the emotional impact of the voice tend to have a two times higher relative risk 
on "hostility" and three times higher on "interpersonal sensitivity and mistrust". These 
undesirable reactions are in a reversed relation to a positive attitude towards work, flexible 
coping and optimal adaptation. Moreover, these limitations to the output of eu-stress energy 
might be associated with a dysfunction in the perception of the environment and thus in the 
attention to (dis)stressing stimuli. It seems likely for student teachers that developed these 
general limitations in self control in stress have also been limited in developing a competence of 
situational adapted vocal and social skills.
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A higher physical impact of the voice was not reflected in a relative risk to score high on "somatic 
complaints" of the SCL-90. The physical subscale of the Voice Handicap Index and the subscale 
"somatic complaints" of the Symptom Check List-90 do only partially match regarding the content 
of the items. The broad inventory of complaints in the SCL-90 (e.g. headaches, faintness, nausea, 
pains in heart, chest, lower back, or muscles), focuses on different somatic aspects than in the 
Voice Handicap Index (e.g. "I run out of air when I talk", or: "my voice sounds creaky and dry"
(31,32)).
Students with a positive shift of an emotional and physical voice handicap showed a two times 
higher relative risks for hostility. Feelings of hostility appear as eliciting and/or maintaining the 
reported vocal dysfunctions (VHI-P). The easily expression of these feelings that is likely as coping 
style too , is likely to evolve social conflicts. Student teachers, that reported increased awareness 
of physical aspects of vocal dysfunctions, may tend to suffer from the anticipation of loss of 
control and show avoidances. The tensions of the anxiety cluster interact with insufficiencies in 
cognitive functioning by obsessive thoughts, acts and affects. The basic mood of depression with 
feelings of loneliness, social isolation is a facilitator of increasing nervousness, tension, worrying 
and anticipatory anxiety. Remarkably, when student teachers showed higher functional impact of 
the voice in 4th grade than in 1st grade, they had a lower (OR= 0.5) relative risk on "somatic 
complaints" compared to students with a negative shift. In a previous study, Meulenbroek (40),
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showed that starting students with a relative high voice handicap had higher SCL-Total and 
subscale scores. Apparently, the higher number of 1st grade students with a higher functional 
voice handicap and a higher risk to have more psychosomatic complaints, for example somatic 
complaints, seems to decrease during education. Although some of 1st grade students have 
somatic complaints like, "headaches", "pains in lower back", this does not explain the relation 
with a high functional impact of the voice. The higher score on "somatic complaints" can be 
caused by antecedently internal stressors, physical or psychological events (e.g. vocal condition) 
that elicit a biological alarm reaction in vocally demanding teaching situations and evokes 
frustration and anxiety. Inexperienced starting student teachers may have lacked adequate 
coping strategies in the first training periods and may have used vocally compensation 
mechanisms as a secondarily defense strategy (struggle). The social threat elicits defense, 
obviously consisting of agoraphobic behaviors as well as of obsessions and compulsions in feeling, 
thinking and in motor behaviors. This kind of interactions in emotional and vocal behaviors are 
alike with experiences in performance anxiety and stage-fright (45). The avoidance reactions are 
contra-productive in social and general anxiety.
The results of this paper indicate the necessity of a holistic approach in the vocal education of 
student teachers. This statement may be extended to the education for other voice demanding 
professions. In the holistic conception of a management of stress-voicing of the (student)
126 teachers, it is evident that a diversity of behavioral aspects is to be taken into account. As a 
consequence, a holistic and integrative strategy in prevention and therapy should be directed by 
functional analysis of the circular relationships between attitudes and (non) desirable skills: 
emotionally, vocally and socially, as has been stated by Van Opstal (46,47).
Suggestions
The use of the Voice Handicap Index in the screening of student teachers at the vocational 
university was already broadly accepted. The present study showed that special attention to the 
Emotional scale of the Voice Handicap Index is advised. This study might have implications for the 
preventive care, and a multi-dimensional approach with attention to physical, mental and social 
voice care in future professional teachers, is suggested. In the holistic conception of management 
of stress-voicing of the (student) teachers, it is evident that a diversity of behavioral aspects is to 
be taken into account. A holistic and integrative strategy in prevention and therapy should be 
directed by functional analysis of the circular relationships between attitudes and (non) desirable 
skills: emotionally, vocally and socially. The option of the tendencies that are revealed in VHI and 
in SCL by comparisons of group scores, being completed by a closer look to the individual reports 
on specific items is supposed to be fruitful in this purpose. Furthermore, student teachers can
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benefit from a multidisciplinary collaboration between a psychologist and the speech pathologist 
in reducing possible psychosocial risk factors.
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Change of voice handicap during education related to personality and coping
Abstract
Objective:
The objective of this study was to compare coping behaviour in relation to voice handicap in 
type-D and non type-D student teachers during education.
Methods:
A longitudinal survey was performed among 25 female type-D student teachers, becoming a 
professional teacher in primary education. Type-D personality is the combination of two 
personality traits: high "negative affectivity" and high "social inhibition" and was assessed by the 
Type-D Scale-16 (DS16). A comparison was made between the scores in first and fourth grade of 
education on subjective biopsychosocial consequences of voice, assessed by the Voice Handicap 
Index Inventory (VHI), and the general coping style, assessed by the Utrecht Coping List (UCL).
Results:
Type-D student teachers with higher VHI scores in 4th grade than in 1st grade of education, had a 
higher relative risk to have reactive/defensive coping strategies compared to non type-D students 
with lower VHI scores. On the other hand, type-D students with lower scores of VHI scores in 4th 
grade than in 1st grade, had a higher risk to have more active offensive coping strategies, 
compared to non type-D students.
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Conclusion:
The present study showed that active/offensive coping seems to be related to a decreased voice 
handicap in type-D students during education. These findings have consequences for voice 
therapists of teacher education in coaching these student teachers with a voice handicap. An 
individual approach is recommended in order to change students' reactive/defensive coping into 
an active/offensive coping style.
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Introduction
Voice problems are a common occupational disorder, especially in female professional teachers 
(1-7). The teaching profession can be seen as extremely voice demanding. Teachers seem to be 
more vulnerable for developing more vocal symptoms than other occupations and have more 
voice complaints in the first years of professional teaching (2,3,7,8). There are various factors that 
can play a role in developing and maintaining voice problems e.g. vocal loading can be provoked 
by the presence of loud background classroom noise, by increased muscular tension in neck and 
shoulder regions, or by a great degree of emotional stress (7-11). On the other hand, there are 
mediating factors that might change the development of (voice) problems (12). Every teacher has 
to deal with stressful situations but not all teachers develop a voice problem. A certain level of 
stress is necessary in order to perform well. Teachers have to keep stress in a balance in order to 
perform without endangering their basic needs of safety, security and creativity (13). Wellens and 
van Opstal stated that stress is a circular process of a dynamic behaviour chain that includes 
coping behaviour (13). McHugh et al. showed that there is a great difference among dysphonic 
people in the way of coping with stressful factors and situations. Subjects with vocal nodules or 
polyps use more emotional coping and less cognitive coping strategies, compared to the group 
without voice pathology (14). Every individual has a personal interpretation of a provoking agent 
that influences the way of coping (12). Coping behaviour is dependent on the context in which it
134 occurs and has to do with defining the problem, generating alternative solutions, weighting 
alternatives and finally, selecting them and taking into action (15). Kooijman et al. showed that 
student teachers, at the start of the vocational education, are relatively unaware of how to cope 
with their vocal capacities (9). Coping strategies by student teachers are different in various 
studies: Yiu et al. found in the last year of the university the same coping strategies as in 
practising teachers, e.g. "hydration", "speak softly" and "use of amplifiers" (16). Hockley and 
Hemmings showed that the main coping strategy for managing stress was "communicating with 
others" (17). The effectiveness of a particular coping style depends on several dimensions of the 
situation and events such as duration, frequency, intensity, predictability, and being manageable 
(12). Furthermore, an actual coping strategy depends on individual factors, such as personality 
(18,19). By understanding the ways students cope with the stresses of learning to teach, teacher 
educators may be better informed about how to assist students to become more resilient 
teachers (20). Coping can be seen as a personality style, a personal preference for a (combination 
of) coping form(s): the coping style. A coping style can be divided into: reactive-defensive, active- 
offensive and a mixed factor (12). The Utrecht Coping List connects general coping style with the 
stress circle in several aspects (13,21). (See Table 1). An effective coping style prevents the subject 
from health complaints and/or maintaining or improving well-being that leads to social 
comfortable feelings and /or high efficacy (12). However, Thomas et al. reported that student 
teachers, at the start of the vocational education, were relatively unaware of how to cope with
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their vocal capacities (22). In a previous study by Meulenbroek et al., students with a relative high 
voice handicap had significant higher scores on the reactive, defensive subscales (AV-W, EXP, PAS, 
PAL) of the Utrecht Coping List, compared to students with a relative low voice handicap (23).
Table 1: The UCL subscales relating general coping style with the stress circle (20).
Factor Orientation UCL - subscale
Factor 1: Reactive, defensive
1a. Situation oriented AV-W: avoidance, waiting PAS: passive reaction pattern
1b. Tension oriented EXP: emotional expression
Factor 2: Active, offensive
2a. Situation oriented ACT: confrontation or dealing with the problem actively
2b. Cognitive oriented REAS: reassuring thoughts
B: Used in factor 1 and 2 Mixed oriented SOC: seeking for social support PAL: palliative reactions
Personality traits may influence the effectiveness of coping strategies (19). Previous studies (24­
27) showed that personality subtype-D was associated with poor prognosis in health studies: 
coronary heart disease (CHD), post-traumatic stress syndrome (PTSS), depression, vital exhaustion 
etc. Type-D refers to individuals who simultaneously tend to experience negative emotions and 
tend to inhibit self-expression in social interaction (24-27). Thomas et al. showed in female 
student teachers and female teachers for primary education that Type-D personalities tended to
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underestimate or deny the consequences of their voice problem, tended to seek less voice care 
and, despite having a relative high VHI score, did not always report voice complaints and were 
reluctant to seek voice care (29). Meulenbroek et al. (23) demonstrated that type-D student 
teachers had a 4x higher relative risk on a higher VHI score than the non type-D group. Type-D 
students can therefore be seen as a risk group for developing voice problems and may need 
special voice care in teacher education in order to prevent vocal problems and possible 
absenteeism in the future teaching profession. Geisler et al. demonstrated that personality and 
coping strategies are related: higher levels of extraversion, agreeableness, openness to 
experience and conscientiousness, were predicted by problem-focussed coping behaviour and 
cognitive restructuring (28). Higher levels of neuroticism were predicted by negative emotion­
focussed coping, like withdrawal and passivity (19,28). Consequently, more research on the role 
of type-D personality trait in relation to voice handicap and coping behavior is needed to give 
suggestions for possible intervention in education. In the present study coping behaviour 
between type-D and non type-D students was compared. Since Type-D is related to neuroticism 
we can expect more withdrawal and passive coping in type-D student teachers. Furthermore, we 
were interested in the shift of coping strategies during education. A comparison is made between 
students' scores of 1st and 4th grade of education with respect to the relationship between voice 
handicap and coping strategies. Fourth grade students are expected to have more didactical and
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pedagogical competence and more vocal awareness than first grade students that might influence 
their coping strategies. Previous studies showed that starting teachers in the first four years of 
their profession had more voice complaints than experienced teachers (9) and students (10). It is 
to be expected that 4th grade students with a negative shift of voice handicap i.e. lower scores in 
4th grade than in 1st grade, have different coping strategies than 4th grade students with a positive 
shift. We expect to see a positive relation between lower biopsychosocial impact of the voice and 
more active coping strategies. In the present study two groups of student teachers were selected: 
one with a positive shift (higher scores in 4th grade than in 1st grade of education) and one with a 
negative shift (lower 4th grade scored than in 1st grade) of the Voice Handicap Index scores. Within 
these two groups a comparison was made between type-D and non type-D personalities.
The aim of this study was to compare the change of voice handicap during education in relation to 
coping behavior in type-D and non Type-D students.
Methods and materials
This study is part of a project on the causes and consequences of voice problems in student 
teachers at the Vocational University of Arnhem / Nijmegen, in collaboration with the 
Department of ENT of the University Medical Centre of the Radboud University Nijmegen, the
136 Netherlands, the Department of ENT, Head and Neck Surgery, University Hospital, Catholic 
University Leuven, Belgium, and the Centre of Excellence for Voice, K.U.Leuven, Lab. Exp. ORL, 
Belgium.
Description of sample
A longitudinal survey was performed among student teachers in the first year and in the last year 
of the institute for primary teacher education of the vocational university in Arnhem. A 
questionnaire with the Dutch version of the Voice Handicap Index (VHI) (30), Type-D Scale 16 (DS- 
16) (24) and the Utrecht Coping List (UCL) (12) was distributed. The Voice Handicap Index was 
designed for rating the subjective biopsychosocial consequences caused by voice problems. It 
consists of 30 questions divided into the emotional (E), physical (P) and functional (F) subscales 
(See Appendix A2). The questions were rated on a five-point scale: never (0), almost never (1), 
sometimes (2), almost always (3), and always (4). The VHI is an instrument that has proved to be 
reliable in identifying the degree of vocal handicap regardless age, gender or disease type. (22­
26). The general coping style was assessed by the Utrecht Coping List (UCL). The UCL consists of 
47 questions to be answered on a 4-point ordinal scale. The possible answers are: seldom or 
never (1), sometimes (2), often (3), and very often (4). The UCL consists of subscales, along 7 
categories: active confrontation or dealing with the problem (ACT, 7 items), avoidance - waiting 
(AV-W, 8 items), passive reaction pattern (PAS, 7 items), reassuring thoughts (REAS, 5 items),
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palliative reactions (PAL, 8 items), emotional expression (EXP, 3 items), seeking for social support 
(SOC, 6 items). Three items were not included in one of the 7 categories [27]. The Type-D Scale-16 
(DS16, See Appendix A3) is a scale to measure Negative Affectivity (tendency to experience 
negative emotions) and Social Inhibition (tendency to inhibit self-expression in social interaction). 
The list is a brief self-report measure: an eight item negative affectivity and an eight item social 
inhibition scale. The subjects described how they felt and the response was on a five-point scale 
(false (0), rather false (1), neutral (2) rather true (3) to true (4)). The type-D scale-16 is a practical 
and sound, reliable and valid, tool to assess and identify type-D personality (24-27).
Statistical analysis
The data was analyzed using the statistical program SPSS 16.0. Odds Ratios (OR) were used to 
quantify the dependency in 2 x 2 tables. The Odds Ratio indicates the relative risk and 95% 
confidence intervals showed whether the difference between the groups was statistically 
significant. A relative risk of 50% or more was considered to be meaningful. This is in accordance 
with an Odds Ratio equal or greater than 1.5 or equal or less than 0.66.
Subjects
All 287 starting students at the vocational university of Arnhem (cohort 2005-2006) mandatorily 
filled in the questionnaires. The students individually returned questionnaires. During the first 
three years of education a large number of students left the university or had some delays in their 
study trajectory due to negative results, preference to change the future profession or other 
personal reasons. At the end of the fourth year, 111 students finished the last trainee period and 
were asked to voluntary fill in the same questionnaire again. The response rate was 97%. The 
results were compared to the results at the start of the education. For this longitudinal study only 
female students were selected and 6 male students were excluded, as previous research showed 
that voice problems in teachers are more common in women than in men (2,4,8,31). A total of 90 
questionnaires (81%) could be analyzed because the questionnaires were filled in completely in 
both 1st and 4th grade. The mean age of the 90 subjects was 18.4 years (range 16-23) at the start 
of the study.
The students with a high score on both negative affectivity and social inhibition, as determined by 
a median split (4.95 and 13.75, respectively), were classified as the Type-D-group. The group 
consisted of 65 non-type D (72.2%) and 25 Type-D (27.8%). Of the Type-D group (n=25) a selection 
was made of students with higher (having a positive shift (n=9, 36%)), or lower VHI total scores in 
4th grade compared to 1st grade of education (having a negative shift (n=14, 56%)). Two students 
with an equal VHI score in 4th compared to 1st grade of education were left out of this study.
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The structure of the voice training program during education in Arnhem
The education at the institute for primary teacher education is a four years full-time study. All 
students underwent a vocal examination by a speech pathologist in the 3rd week of the first year. 
Each student also mandatorily filled in the questionnaires with standardized tests (VHI, UCL, SCL- 
90, DS-16) and a general questionnaire with voice related questions, concerning vocal load, voice 
complaints and vocal hygiene. During the first three years of education the student had two 
trainee periods of 25 days each. In the fourth/last year a final trainee period of 40 days in 13 
weeks was performed by students who had well performed in previous trainee periods and who 
had achieved all competences in education.
Results
Type-D in relation to VHI total and Coping
Table 2 shows the difference between type-D and non type-D student teachers with respectively 
higher (positive shift) or lower (negative shift) VHI-Total scores in 4th grade than in 1st grade of 
education, related to UCL scores.
Type-D students with a positive shift had a two and a half times higher relative risk to have a 
higher scores on "palliative reactions" (OR = 2.5) and "emotional expression" (OR = 1.5), that was 
supported by a reverse trend in type-D students with a negative shift to have higher scores on 
138 "palliative reactions" (OR = 1.2) and "emotional expression" (OR = 0.6), respectively, compared to 
non type-D students with a positive or negative shift, respectively.
Lower relative risks were found on the subscale "active confrontation or dealing with the 
problem" (OR = 0.6), and "seeking for social support" (OR = 0.8) in Type-D students with a positive 
shift of VHI total score, that was supported by a reverse trend in type-D students with a negative 
shift to have higher scores on "active confrontation or dealing with the problem" (OR = 1.5) and 
"seeking for social support" (OR = 1.6), respectively, compared to non type-D students with a 
positive or negative shift, respectively.
Meaningfully lower relative risks were found in type-D students with a negative shift of the VHI- 
Total score of a higher score on the subscales "avoidance - waiting" (OR = 0.3), "passive reaction 
pattern" (OR = 0.2), "emotional expression" (OR = 0.6) and "reassuring thoughts" (OR = 0.6). This 
was supported by the relative risks in type-D students with a positive shift of VHI-Total. See Table
2.
Type-D in relation to VHI Emotional subscale and Coping
Type-D students with a positive shift of VHI-Emotional scores had a meaningfully higher relative 
risk to have higher scores on the subscales "avoidance - waiting" (OR = 2.3), "passive reaction 
pattern" (OR = 1.5), and "emotional expression" (OR = 1.8). The reverse trend was observed in the 
students with a negative VHI shift on "avoidance - waiting" (OR = 0.4) "passive reaction pattern"
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(OR = 0.3), and "emotional expression" (OR = 0.4), respectively, compared to non type-D students 
with a positive and negative shift, respectively. See Table 3.
Table 2: The difference between type-D and non type-D students with higher or lower scores on the VHI- 
Total in 4th grade of education (positive, negative shift, respectively) in relation to the UCL subscales scores 
(difference = 4th grade minus 1st grade; lower = difference < 0; higher = > 0). PAL = palliative reactions, ACT = 
active confrontation or dealing with the problem, AV-W = avoidance - waiting, SOC = seeking for social 
support, PAS = passive reaction pattern, EXP = emotional expression, REAS = reassuring thoughts. Odds 
Ratios (OR) were used to quantify the dependency in 2 x 2 tables and 95% confidence intervals showed 
whether the difference between the groups was statistically significant.
UCL 
Positive / 
negative shift
VHI-Total 
Positive shift Udds Ratio
VHI-Total 
Negative shift Udds
Non Type-D 
N (%)
Type-D 
N (%)
(C.I.95%) Non Type-D 
N (%)
Type-D 
N (%)
Ratio
(C.I.95%)
D A  1 lower 11 (50) 2 (29) 2.5 16 (52) 6 (46) 1.2PAL
higher 11 (50) 5 (71) (0.4-15.7) 15 (48) 7 (54) (0.3-4.5)
ACT
lower 7 (41) 5 (56) 0.6 16 (52) 5 (42) 1.5
higher 10 (59) 4 (44) (0.1-2.8) 15 (48) 7 (58) (0.4-5.7)
A \ /  \ A/ lower 10 (56) 4 (57) 0.9 18 (53) 11 (79) 0.3AV-W
higher 8 (44) 3 (43) (0.1-5.4) 16 (47) 3 (21) (0.0-1.3)
c n r lower 9 (43) 4 (50) 0.8 19 (58) 5 (46) 1.6SUC
higher 12 (57) 4 (50) (0.1-3.8) 14 (42) 6 (54) (0.4-6.4)
PAS
lower 9 ((50) 3 (43) 1.3 10 (39) 9 (75) 0.2
higher 9 (50) 4 (57) (0.2-7.7) 16 (61) 3 (25) (0.0-0.9)
EXP
lower 9 (60) 3 (50) 1.5 11 (52) 6 (67) 0.6
higher 6 (40) 3 (50) (0.2-10.0) 10 (48) 3 (33) (0.1-2.8)
D C  A C lower 10 (56) 3 (50) 1.3 14 (48) 6 (60) 0.6REAS
higher 8 (44) 3 (50) (0.1-7.9) 15 (52) 4 (40) (0.1-2.6)
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Table 3: The difference between type-D and non type-D students with higher or lower scores on the 
Emotional subscale of the VHI in 4th grade of education (positive, negative shift, respectively) in relation to 
the UCL subscales scores (difference = 4th grade minus 1st grade; lower = difference < 0; higher = > 0). PAL = 
palliative reactions, ACT = active confrontation or dealing with the problem, AV-W = avoidance - waiting,
SOC = seeking for social support, PAS = passive reaction pattern, EXP = emotional expression, REAS = 
reassuring thoughts. Odds Ratios (OR) were used to quantify the dependency in 2 x 2 tables and 95% 
confidence intervals showed whether the difference between the groups was statistically significant.
UCL 
Positive / 
negative shift
VHI Emotional 
Positive shift Udds Ratio
VHI Emotional 
Negative shift Udds
Ratio
(C.I.95%)Non Type-D 
N (%)
Type-D 
N (%)
(C.I.95%) Non Type-D 
N (%)
Type-D 
N (%)
D A  1 lower 4 (33) 1 (20) 2.0 16 (67) 7 (54) 1.7PAL
higher 8 (67) 4 (80) (0.1-24.3) 8 (33) 6 (46) (0.4-6.8)
ACT
lower 3 (38) 3 (50) 0.6 9 (45) 5 (46) 1.0
higher 5 (62) 3 (50) (0.0-5.1) 11 (55) 6 (54) (0.2-4.3)
A \ /  \ A/ lower 6 (60) 2 (40) 2.3 15 (58) 10 (77) 0.4AV-W
higher 4 (40) 3 (60) (0.2-20.1) 11 (42) 3 (23) (0.1-1.8)
lower 5 (42) 3 (60) 0.5 11 (46) 6 (55) 0.7
SUC
higher 7 (58) 2 (40) (0.0-3.9) 13 (54) 5 (45) (0.1-2.9)
PAS
lower 5 (50) 2 (40) 1.5 7 (37) 8 (67) 0.3
higher 5 (50) 3 (60) (0.1-13.2) 12 (63) 4 (33) (0.0-1.3)
EXP
lower 7 (78) 2 (67) 1.8 7 (47) 7 (70) 0.4
higher 2 (22) 1 (33) (0.1-30.8) 8 (53) 3 (30) (0.0-2.0)
D C  A C lower 2 (20) 2 (50) 0.3 10 (50) 8 (73) 0.4REAS
higher 8 (80) 2 (50) (0.0-3.0) 10 (50) 3 (27) (0.0-1.8)
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Type-D in relation to VHI Functional subscale and Coping
Type-D students with a positive shift of VHI-Functional scores had meaningfully higher relative risk 
to have a higher score on the subscale "palliative reactions" (OR = 1.8). The reverse trend was 
observed in the students with a negative VHI-F shift on "palliative reactions" (OR = 0.9), compared 
to non type-D students with a positive and negative shift, respectively.
Meaningfully lower relative risk (odds ratio) were found in type-D students with a positive shift of 
VHI-F on the subscale "seeking for social support" (OR = 0.5). The reverse trend was observed in 
the students with a negative VHI-F shift on "seeking for social support" (OR = 1.8), compared to 
non type-D students with a positive and negative shift, respectively. See Table 4.
Table 4: The difference between type-D and non type-D students with higher / lower scores on the 
Functional subscale of the VHI in 4th grade of education (positive, negative shift, respectively) in relation to 
the UCL subscales scores (difference = 4th grade minus 1st grade; lower = difference < 0; higher = > 0). PAL = 
palliative reactions, ACT = active confrontation or dealing with the problem, AV-W = avoidance - waiting, 
SOC = seeking for social support, PAS = passive reaction pattern, EXP = emotional expression, REAS = 
reassuring thoughts. Odds Ratios (OR) were used to quantify the dependency in 2 x 2 tables and 95% 
confidence intervals showed whether the difference between the groups was statistically significant.
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UCL 
Positive / 
negative shift
VHI Functional 
Positive shift Udds
Ratio
(C.I.95%)
VHI Functional 
Negative shift Udds
Non Type-D 
N (%)
Type-D 
N (%)
Non Type-D 
N (%)
Type-D 
N (%)
Ratio
(C.I.95%)
D A 1 lower 11 (52) 3 (38) 1.8 12 (43) 6 (46) 0.9PAL
higher 10 (48) 5 (62) (0.3-9.7) 16 (57) 7 (54) (0.2-3.2)
A CT lower 6 (38) 3 (43) 0.8 13 (50) 7 (50) 1.0ACI
higher 10 (62) 4 (57) (0.1-4.8) 13 (50) 7 (50) (0.2-3.6)
AV-W
lower 9 (53) 4 (80) 0.3 17 (57) 11 (69) 0.6
higher 8 (47) 1 (20) (0.0-3.0) 13 (43) 5 (31) (0.1-2.1)
cnr lower 8 (40) 4 (57) 0.5 15 (54) 5 (38) 1.8SUC
higher 12 (60) 3 (43) (0.0-2.8) 13 (46) 8 (62) (0.4-7.0)
D A C lower 7 (47) 3 (43) 1.2 8 (35) 8 (67) 0.3PAS
higher 8 (53) 4 (57) (0.1-7.1) 15 (66) 4 (33) (0.0-1.1)
EXP
lower 9 (64) 5 (83) 0.4 9 (50) 4 (40) 1.5
higher 5 (36) 1 (17) (0.0-4.0) 9 (50) 6 (60) (0.3-7.1)
REAS
lower 7 (44) 5 (71) 0.3 12 (44) 5 (50) 0.8
higher 9 (56) 2 (29) (0.4-2.1) 15 (56) 5 (50) (0.1-3.4)
Type-D in relation to VHI Physical subscale and Coping
Type-D students with a positive shift of VHI-Physical scores had meaningfully higher relative risk 
to have a higher score on "seeking for social support" (OR = 3.8), "emotional expression" (OR = 
2.1) and "reassuring thoughts" (OR = 2.0). The reverse trend was observed in students with a 
negative VHI-P shift on "seeking for social support" (OR = 0.7), "emotional expression" (OR = 0.6) 
and "reassuring thoughts" (OR = 0.8), respectively, compared to non type-D students with a 
positive and negative shift, respectively.
Meaningfully lower relative risk were found in type-D students with a positive shift of VHI-Physical 
to have higher scores on the subscale "active confrontation or dealing with the problem" (OR =
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0.4). The reverse trend was observed in the students with a negative VHI-P shift on "active 
confrontation or dealing with the problem" (OR = 4.0), compared to non type-D students with a 
positive and negative shift of VHI Physical subscale, respectively. See Table 5.
Table 5: The difference between type-D and non type-D students with higher / lower scores on the Physical 
subscale of the VHI in 4th grade of education (positive, negative shift, respectively) in relation to the UCL 
subscales scores (difference = 4th grade minus 1st grade; lower = difference < 0; higher = > 0). PAL = 
palliative reactions, ACT = active confrontation or dealing with the problem, AV-W = avoidance - waiting, 
SOC = seeking for social support, PAS = passive reaction pattern, EXP = emotional expression, REAS = 
reassuring thoughts. Odds Ratios (OR) were used to quantify the dependency in 2 x 2 tables and 95% 
confidence intervals showed whether the difference between the groups was statistically significant.
UCL 
Positive / 
negative shift
VHI Physical 
Positive shift Udds Ratio
VHI Physical 
Negative shift Udds Ratio
Non Type-D 
N (%)
Type-D 
N (%)
(C.I.95%) Non Type-D 
N (%)
Type-D 
N (%)
(C.I.95%)
PAL
lower 13 (50) 2 (50) 1.0 12 (55) 5 (46) 1.4
higher 13 (50) 2 (50) (0.1-8.2) 10 (45) 6 (54) (0.3-6.1)
A CT lower 8 (42) 4 (67) 0.4 11 (50) 2 (20) 4.0ACI
higher 11 (58) 2 (33) (0.0-2.4) 11 (50) 8 (80) (0.6-23.2)
A \ /  \ A/ lower 14 (64) 5 (71) 0.7 13 (52) 7 (70) 0.5AV-W
higher 8 (36) 2 (29) (0.1-4.4) 12 (48) 3 (30) (0.1-2.2)
SUC
lower 10 (44) 1 (17) 3.8 13 (54) 5 (63) 0.7
higher 13 (56) 5 (83) (0.3-38.3) 11 (46) 3 (37) (0.1-3.6)
PAS
lower 9 (47) 3 (60) 0.6 7 (39) 3 (67) 0.3
higher 10 (53) 2 (40) (0.0-4.4) 11 (61) 2 (33) (0.0-1.7)
C V D lower 10 (59) 2 (40) 2.1 9 (53) 4 (67) 0.6EXP
higher 7 (41) 3 (60) (0.2-16.3) 8 (47) 2 (33) (0.0-3.9)
D C A C lower 10 (50) 1 (33) 2.0 11 (55) 6 (60) 0.8REAS
higher 10 (50) 2 (67) (0.1-25.7) 9 (45) 4 (49) (0.1-3.8)
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Discussion
The subjective experience of students' vocal competence is reflected in a self-perceived 
evaluation of stressors that are related to voicing and can be expressed in physical, functional and 
emotional aspects of the Voice Handicap Index. Students in 4th grade may experience stressors 
differently than in 1st grade of education. The aim of this study was to investigate type-D in 
relation to the shift of voice handicap during education and coping behaviour. No previous studies 
on this topic in type-D students are available.
The results of this study indicate that type-D students with a positive shift of voice handicap had a 
higher risk to have a more reactive/defensive coping style, compared to non type-D students. 
These findings are new compared to a previous cross-sectional study by Meulenbroek et al., who 
showed that starting student teachers used different coping strategies, both reactive-defensive 
and active-offensive strategies (33). The results indicate that type-D students with an increased 
voice handicap in 4th grade are linked to an unsuccessful coping strategy during education. These 
students have about two times higher relative risk to have high scores on "emotional expression" 
and "avoidance - waiting". Both subscales relate to a more situation oriented way of coping. The
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students' biopsychosocial impact of the voice might cause problems in social and teaching 
situations. During seven training periods in education, the students require specific vocal technical 
skills in the classroom, e.g. adjustments of pitch, changes of volume, resonance adjustments. 
Student teachers who report increased awareness of physical aspects of vocal dysfunctions tend 
to show avoidance. The students' appraisal and self-evaluation of their vocal competence leads to 
coping or adaptive reactions. A flight reaction, with avoidance and a waiting reaction might have 
lead to an ineffective and maladapted coping behaviour (13). Expression of emotions is a 
defensive coping mechanism showing anger and negative emotions (12). Van Wijck et al. stated 
that in the long term (one year) the habitual coping styles of a "passive reaction pattern" and 
"avoidance-waiting" facilitate a decrease of self-confidence, negative affect and the onset of 
psychic complaints (22). In this study the time interval was four years and might have lead to 
physical complaints such as vocal fatigue and in the long term vocal fold lesions, and on a 
personal level to worries, social doubts and incapacity in work. The avoidance reactions are 
contra-productive in social and general anxiety and can negatively influence the vocal 
competence.
Type-D students with a negative shift of voice handicap during education, i.e. a decrease of voice 
handicap, have a meaningfully lower relative risk to have high scores on avoidance, reassuring 
thoughts and emotional expression. The relative risk on a lower score on "reassuring thoughts", 
142 can be seen as a palliative reaction and as a preparation on an active attitude (12). This is in line 
with Wilson who reported that teachers mostly have adopted palliative coping strategies, because 
teachers feel unable to address the root causes of occupational stress (34). Palliative coping is a 
mixed oriented coping strategy but is associated with anxiety (12) and can also be seen as a form 
of distraction seeking, i.e. a defensive attitude. This might imply that a lower risk to have a 
defensive, reactive coping style is beneficial for the course of the voice handicap. However, type­
D students with a positive shift of a physical impact of the voice had a two times higher risk to 
have a score on "Reassuring thoughts". This can explain the positive relation between a defensive 
coping and an increase in voice handicap during education.
Personality trait Type-D is related to neuroticism and linked to withdrawal and passivity (27), it 
was therefore to be expected that this group showed more passive coping. Type-D students with 
a positive shift of an emotional impact of the voice had a 1.5 time higher relative risk on "passive 
reaction pattern", compared to non type-D. This was supported by the results of the type-D's with 
a negative shift, a decrease of voice handicap during education, that showed that they had a 
lower relative risk on a high "passive reaction pattern". Neuroticism, withdrawal and passivity can 
be seen as personal maintaining factors that might hamper the type-D student to find active 
coping strategies. Anxieties can be the consequence and the voice handicap can be experienced 
as a threat. A kind of balance was found in the comparison between the two groups type-D
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students: reverse relative risks to increased UCL scores were obtained in subjects with increased 
and decreased VHI-Total and subscale scores. This "balance" supports the trend that in type-D 
students passive coping is related to a high voice handicap and vice versa, compared to non type­
D. This is in line with our assumptions, and is an indication that type-D students belong to a 
vulnerable group of future professional teachers. This might have consequences for preventive 
measures and coaching these students. An individual approach is suggested to give them insights 
in more coping strategies. This in line with various studies that shows that coping behaviour is 
personal and dependent on the context in which it occurs and has to do with defining the 
problem, generating alternative solutions, weighting alternatives and finally, selecting them and 
taking into action (15,19,20,32).
"Active confrontation or dealing with the problem" can be seen as a situation oriented, active, 
offensive coping style (22). Type-D students with a negative shift of a physical voice handicap had 
a four times higher relative risk to have a high score on this subscale, compared to non type-D. 
These findings were supported by a reverse trend. An active coping attitude has been linked in 
previous cross-sectional studies to a lower voice handicap in starting student teachers (24) and 
teachers (22). This longitudinal study showed that over a period of four years this active coping 
attitude is related to a decrease of a physical voice handicap, and vice versa. The lower physical 
impact of the voice problem can be seen as the result of an active attitude towards solving the 
vocal problem and as the consequence of a conscious vocal attitude during four years of 
education that might have reduced possible voice problems. These students may have 
experienced that active measures and confrontation can lead to changes in the situation and 
facilitates self-confidence.
Finally, "social support" can be seen as a mixed coping mode, where seeking for comfort and/or 
sharing your concerns with other people might indicate a high external locus of control (12). In 
the present study type-D students with a positive shift of a physical voice handicap have about 4 
times higher relative risk to have highs scores on "seeking for social support ". The mixed coping 
style refers to a passive attitude and withdrawal, not active seeking for solutions. This is in line 
with De Fruyt and Denollet, who showed that social inhibition is a broad personality trait that 
refers to inhibit the expression of emotions and behaviour in social interactions and 
demonstrated that type-D subjects reported more somatic distress, anxiety and depression than 
non-type-D persons (28). This distress and the personality trait determines in these students if an 
active coping mode will be applied. In the authors' opinion an individual coaching program 
regarding coping strategies should be advised in this group of student teachers along the 
education period.
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Conclusion
The present study showed that active/offensive coping seems to be related to a decreased voice 
handicap in type-D students during education. Furthermore, type-D students with an increased 
voice handicap in 4th grade are linked to an unsuccessful, passive coping strategy.
It should be noted that the results of the present study do not provide a pronouncement on the 
causal relationships between the biopsychosocial effect of the voice, general coping style and 
personality trait Type-D. Consequently, further research on the role of type-D personality trait in 
relation to voice handicap and coping behavior is recommended to give suggestions for possible 
intervention in education. Knowledge about personality-related coping strategies places the 
coaching therapist, e.g. voice therapists and/or psychologists, in a better position to interpret 
findings and give advice. An individual and multidisciplinary approach is recommended in order to 
change students' reactive/ defensive coping into an active/offensive coping style.
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Change of the voice related to personality and well-being in student teachers
Abstract
Objective:
The objective of this study was to investigate the shift of experienced voice handicap and 
psychosomatic well-being in relation to personality traits in female student teachers during their 
education.
Methods:
A longitudinal survey was performed among 25 female type-D and 65 non type-D student 
teachers, becoming a professional teacher in primary education. Type-D personality is the 
combination of two personality traits: high "negative affectivity" and high "social inhibition" and 
was assessed by the Type-D Scale-16 (DS16). A comparison was made between the scores in first 
and fourth grade of education on the Voice Handicap Index inventory (VHI), and the Symptom 
Check List (SCL-90).
Results:
Type-D student teachers with higher VHI total and subscale scores in 4th grade than in 1st grade, 
tend to have a higher relative risk to have higher scores on the SCL-90 total and the subscales 
"Anxiety", "Agoraphobia", "Depression", and "Sleeping problems", compared to non type-D 
students.
Conclusion: A tendency was found for a positive relation between a higher voice handicap and the 
presence of psychosomatic complaints, in type-D students at the end of education. These findings 
may have consequences for voice therapists of teacher education in coaching these student 
teachers with a voice handicap. The use of the SCL-90 in addition to VHI, in screening, can lead to 
information about the degree to which the student feels herself subjectively affected by the voice 
disorder. This may have consequences for prevention and possible interventions since voice 
disorders may be regarded as a sign of emotional stress and therefore a multidimensional and 
multidisciplinary approach, e.g. psychological consultations, is recommended.
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Introduction
Teaching can be seen as a stressful occupation. High levels of stress affect the teachers' behaviour 
and reduce teachers effectiveness (1). Previous studies demonstrated that stress is one of the 
major causes for developing voice problems (2-6), and that teachers believe that their voice 
problems negatively influence their class performance (3,7). The emotional aspects are integral in 
voice problems (8). Vanhoudt et al. showed a positive relation between voice handicap and 
biopsychosocial dysfunctioning in teachers, that regarded especially anxiety, agoraphobia, 
somatic complaints, hostility and sleep problems (9). Deary et al. demonstrated that persons who 
reported more voice problems had higher neuroticism, more psychological distress and less 
quality of life (8). Lauriello et al. identified a definite profile of minor personality disorders, of an 
anxious nature, with evidence of somatisation, interpersonal sensitivity and obsessive-compulsive 
type traits in dysfunctional dysphonic subjects. These personality disorders are merely affected by 
mood disorders which are of an emotional, not psychotic, nature (10). Willinger and Aschauer 
showed that patients with a functional dysphonia tend to be cautious, careful, tense, fearful, 
apprehensive, nervous, timid, doubtful, discouraged, passive, insecure, negativistic and 
pessimistic even in situations that do not worry other people (11). Daniels et al. showed that 
anxiety in student teachers had large and negative effects on competence and certainty (12). 
Other studies showed that only about 50% of the teachers in both Canada and U.S. stay in the 
150 profession for more than five years (13,14). Various studies showed that about one third of 
student teachers suffered from voice difficulties during practicing teaching (15,16). On the other 
hand, high practicum ratings were also associated with greater competence and certainty (12). It 
was also found that students experience stress of various types, both on placement and in college 
(17). Miller et al. stated that high expectations, uncertainty and the emotional aspect of becoming 
a primary teacher are examples of extra pressure on students (17). Meulenbroek found that 
student teachers with a higher impact of the voice after two trainee periods had less 
psychosomatic well-being (18). Personality variables and their behavioral consequences may 
contribute to functional dysphonia; the majority of functional dysphonia subjects were classified 
as introverts (22). Personality trait type-D refers to individuals who simultaneously tend to 
experience negative emotions and tend to inhibit self-expression in social interaction and is 
associated with poor prognosis in health studies (23-26). De Fruyt et al. showed that negative 
affectivity was positively correlated with neuroticism and negatively with conscientiousness, 
agreeableness and extraversion. Social inhibition was negatively correlated with 
conscientiousness and extraversion; and positively with neuroticism. Type-D subjects reported 
more somatic distress, anxiety and depression than non type-D persons (26). Thomas et al. 
showed in female student teachers and female teachers for primary education that type-D 
personalities tend to underestimate or deny the consequences of their voice problem (27). 
Meulenbroek et al. demonstrated a positive relation between voice handicap and the presence of
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psychosomatic complaints and type-D personality (28). Furthermore, the group starting student 
teachers with personality trait type-D showed higher scores on the VHI. Type-D students can be 
seen as a risk group for maintaining voice problems in the future profession.
In the present study two groups of student teachers were selected with a positive shift (higher 
scores in 4th grade than in 1st grade of education) or a negative shift (lower 4th grade scored than 
in 1st grade) of the Voice Handicap Index scores. Within these two groups a comparison was made 
between type-D and non type-D.
The objective of this study was to investigate the shift of experienced voice handicap and 
psychosomatic well-being in relation to personality traits in student teachers during their 
education.
Methods and materials
This study is part of a project on the causes and consequences of voice problems in student 
teachers at the Vocational University of Arnhem / Nijmegen, in collaboration with the 
Department of ENT of the University Medical Centre of the Radboud University Nijmegen, the 
Netherlands, and the Department of ENT, Head and Neck Surgery, University Hospital, Catholic 
University Leuven, Belgium, and the Centre of Excellence for Voice, K.U.Leuven, Lab. Exp. ORL, 
Belgium.
Description of sample and tools
A longitudinal survey was performed among student teachers in the first year and in the last year 
of the institute for primary teacher education of the vocational university in Arnhem. Three 
questionnaires were distributed: the Dutch version of the Voice Handicap Index (VHI) (29-31), the 
Type-D Scale 16 (DS-16) (32) and the Symptom Check List (SCL-90) (33,34).
The Voice Handicap Index was designed for rating the subjective biopsychosocial consequences 
caused by voice problems. It consists of 30 questions divided into the emotional (E), physical (P) 
and functional (F) subscales. The questions were rated on a five-point scale: never (0), almost 
never (1), sometimes (2), almost always (3), and always (4). The VHI is an instrument that has 
been proven to be reliable in identifying the degree of vocal handicap regardless of age, gender or 
disease type. (29-31).
Psychosomatic well-being was assessed by means of the Symptom Checklist (SCL-90). The SCL-90 
assesses nine symptom domains: anxiety (ANX, 10 items), agoraphobia (AGO, 7 items), depression 
(DEP, 16 items), somatic complaints (SOM, 12 items), insufficiency in thinking and acting (IN, 9
151
Chapter 10
items), interpersonal sensitivity and mistrust (SEN, 18 items), hostility (HOS, 6 items) and sleep 
problems (SLE, 3 items). The remaining items are included in one of these subscales and are 
therefore collectively termed "miscellaneous items" (MISC, 9 items). In the present study these 
"miscellaneous items" are left out of the results and discussion. The subject indicates whether an 
item fits to her person on a five-point scale: not at all (0), a little bit (1), moderately (2), quite a bit
(3) and extremely (4).
The Type-D Scale-16 (DS-16) is a scale to measure Negative Affectivity (the tendency to 
experience negative emotions) and Social Inhibition (the tendency to inhibit self-expression in 
social interaction). The DS-16 is a brief 16-item self-report instrument existing of eight items 
measuring negative affectivity and eight items social inhibition. The subjects described how they 
felt and there were no right or wrong answers. The items were answered on a five-point rating 
scale ranging from false (0), rather false (1), neutral (2) rather true (3) to true (4). Using this data a 
type-D classification was made. Students with a high/low score on both negative affectivity and 
social inhibition, determined by a median split, were classified as the type-D/non type-D group. 
The type-D Scale-16 is a practical and sound, reliable and valid, tool to assess and identify type-D 
personalities (32).
Statistical Analysis
152 The data was analyzed using the statistical program SPSS 16.0. Odds Ratios (OR) were used to 
quantify the dependency in 2 x 2 tables and 95% confidence intervals showed whether the 
difference between the groups was significant. The Odds Ratio indicates the relative risk. A 
relative risk of 50% or more was considered to be meaningful. This is indicated as an Odds Ratio 
equal or greater than 1.5 or equal or less than 0.66.
Subjects
All 287 starting students at the vocational university of Arnhem (cohort 2005-2006) mandatorily 
filled in the questionnaires. The students individually returned the questionnaires. During the first 
three years of education a large number of students left the University or had some delays in their 
study trajectory due to negative results, preference to change the future profession or other 
personal reasons. At the end of the fourth year, 111 students finished the last trainee period and 
were asked to voluntary fill in the same questionnaires again. The response rate was 97%. The 
results were compared to the results at the start of the education. For this longitudinal study only 
female students were included and six male students were excluded, as previous research 
showed that voice problems in teachers are more common in women than in men (7,35-37). 
Moreover, Morton et al. (38) showed that female students tended to be more stressed than 
males (38). A total of 90 questionnaires (81%) could be analyzed because the questionnaires were
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filled in completely in both 1st and 4th grade. The mean age of the 90 subjects was 18.4 years 
(range 16-23) at the start of the study.
The students with a high score on both negative affectivity and social inhibition, as determined by 
a median split (4.95 and 13.75, respectively), were classified as the type-D-group. The group 
consisted of 65 non type D (72.2%) and 25 type-D (27.8%). Of the type-D group (n=25) a selection 
was made of students with higher, defined as having a positive shift (n=9, 36%)t, or lower VHI 
total scores in 4th grade compared to 1st grade of education, defined as having a negative shift 
(n=14, 56%). Two students with an equal VHI score in 4th compared to 1st grade of education were 
left out of this study.
The structure of the voice training program during education in Arnhem
The education at the institute for primary teacher education, is a four years full-time study. All 
students underwent a vocal examination by a speech pathologist in the third week of the first 
year. Each student also mandatorily filled in a sample of several standardized questionnaires (VHI, 
UCL, SCL-90, DS-16) and a general questionnaire with voice related questions, concerning vocal 
load, voice complaints and vocal hygiene. Around 60% of the students were guided in individual 
and/or group sessions by voice therapists of the university or by external speech therapists of 
private practices. During the first three years of education the student had two trainee periods of 
25 days each. In the fourth/last year a final trainee period of 40 days in 13 weeks was performed 
by students who had well performed in previous trainee periods and who had achieved all 
competences in education. The aim of vocal coaching and training was to improve awareness, 
technical skills and to analyze coping strategies. Most students came up to the terms at the end of 
the first year, some students needed more time and more coaching.
Results
Comparison between type-D and non type-D in relation to VHI-Total and Well-Being (SCL-90)
Table 1 shows type-D and non type-D student teachers with respectively higher (positive shift) or 
lower (negative shift) VHI-Total scores in 4th grade than in 1st grade of education, related to SCL-90 
Total scores. Type-D students with a positive VHI shift had a three times higher relative risk to 
have a higher score on SCL-90 total (OR = 3.3). The reverse trend was observed in the students 
with a negative VHI shift (OR = 0.2). In the next paragraphs the various subscales of the VHI and 
SCL-90 are compared.
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Table 1: The difference between type-D and non type-D students with higher or lower scores (positive, 
negative shift, respectively) on the VHI-Total in 4th grade than in 1st grade of education in relation to the 
SCL-90-Total (difference shift = 4th grade minus 1st grade; lower = difference < 0; higher difference = > 0, 
equals were left out of this study). Odds Ratios (OR) were used to quantify the dependency in 2 x 2 tables 
and 95% confidence intervals showed whether the difference between the groups was statistically 
significant.
SCL-90
shift
VHI total 
Positive shift
Odds Ratio 
(95% C.I.)
VHI total 
Negative shift
Odds Ratio 
(95% C.I.)Non Type-D 
N (%)
Type-D 
N (%)
Non Type-D 
N (%)
Type-D 
N (%)
TOTAL
lower 13 (62) 3 (33) 3.3 26 (72) 13 (93) 0.2
higher 8 (38) 6 (67) (0.6-16.7) 10 (28) 1 (7) (0.2-1.7)
Table 2: The difference between type-D and non type-D students with higher or lower scores on the VHI- 
Emotional subscale in 4th grade of education in relation (positive, negative shift, respectively) to the SCL-90- 
Total and subscales scores (difference = 4th grade minus 1st grade; lower = difference < 0; higher difference 
= > 0, equals were left out of this study). ANX = anxiety, AGO = agoraphobia, DEP = depression, SOM = 
somatic complaints, IN = insufficiency in thinking and acting, SEN = interpersonal sensitivity and mistrust, 
HOS = hostility, SLE = sleeping problems, MISC = "miscellaneous items" and TOTAL = SCL-Total. Odds Ratios 
(OR) were used to quantify the dependency in 2 x 2 tables and 95% confidence intervals showed whether 
the difference between the groups was statistically significant.
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SCL-90
shift
VHI Emotional 
Positive shift Odds Ratio 
(95% C.I.)
VHI Emotional 
Negative shift Odds Ratio 
(95% C.I.)Non Type-D 
N (%)
Type-D 
N (%)
Non Type-D 
N (%)
Type-D 
N (%)
ANV loWer 5 (56) 2 (40) 1.9 13 (77) 11 (92) 0.3ANX 1 . 1higher 4 (44) 3 (60) (0.2-17.2) 4 (23) 1 (8) (0.0-3.0)
lower 3 (75) 2 (50) 3.0 13 (87) 6 (86) 1.0
higher 1 (25) 2 (50) (0.1-59.8) 2 (13) 1 (14) (0.0-14.4)
lower 4 (36) 1 (17) 2.9 14 (58) 9 (70) 0.6DEP
higher 7 (64) 5 (83) (0.2-33.9) 10 (42) 4 (30) (0.1-2.6)
lower 6 (55) 5 (83) 0.2 17 (65) 7 (78) 0.5
higher 5 (45) 1 (17) (0.0-2.7) 9 (35) 2 (22) (0.1-3.1)
lower 6 (60) 3 (50) 1.5 14 (58) 10 (83) 0.3
higher 4 (40) 3 (50) (0.2-11.5) 10 (42) 2 (17) (0.0-1.5)
SEN lower 7 (58) 4 (67) 0.7 18 (82) 12 (86) 0.8
higher 5 (42) 2 (33) (0.1-5.4) 4 (18) 2 (14) (0.1-4.7)
HOS lower 2 (40) 2 (50) 0.7 9 (60) 8 (67) 0.8
higher 3 (60) 2 (50) (0.4-9.4) 6 (40) 4 (33) (0.1-3.6)
lower 4 (44) 2 (33) 1.6 9 (41) 5 (56) 0.6
higher 9 (56) 4 (67) (0.1-13.6) 13 (59) 4 (44) (0.1-2.6)
MISC lower 6 (67) 2 (33) 4.0 16 (85) 11 (85) 1.0I  . . .
higher 3 (33) 4 (67) (0.4-35.7) 3 (15) 2 (15) (0.1-6.7)
lower 6 (50) 2(33) 2.0 20 (71) 12 (86) 0.4
higher 6 (50) 4 (67) (0.2-15.3) 8 (29) 2 (14) (0.1-2.3)
Comparison between type-D and non type-D related to VHI-Emotional and Well-Being (SCL-90)
Table 2 shows the difference between type-D and non type-D student teachers with respectively 
positive or negative shift VHI-Emotional scores, related to SCL-90-Total and subscale scores. 
Meaningfully higher relative risks were found in Type-D students with a positive shift of VHI-E 
scores, and supported by lower relative risks in type-D students with a negative shift of VHI-E to 
have a higher score on the subscales, "Anxiety" (respectively OR = 1.9, versus OR = 0.3),
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"Agoraphobia" (OR = 3.0, vs. OR= 1.0), "Depression" (OR = 2.9, vs. OR = 0.6), "Insufficiency in 
thinking and acting" (OR = 1.5, vs. OR = 0.3), "Sleep Problems" (OR = 1.6, vs. OR = 0.6), and the 
SCL-90 total (OR = 2.0, vs. OR = 0.4), compared to non type-D with a positive or negative shift of 
VHI-E scores, respectively.
Comparison between type-D and non type-D related to VHI-Functional and Well-Being (SCL-90)
Type-D students with a positive shift of VHI-Functional score had higher relative risks, supported 
by lower relative risks in type-D with a negative shift of VHI-F to have a higher score on the 
subscales, "Anxiety" (respectively OR = 2.3, versus OR = 0.4), "Agoraphobia" (OR = 15.0, vs. OR=
0.4), "Depression" (OR = 1.6, vs. OR = 0.7), "Sleep Problems" (OR = 2.9, vs. OR = 0.8), and the SCL- 
90 total (OR = 3.1, vs. OR = 0.5), compared to non type-D students with positive, and negative 
shift of VHI-F scores, respectively.
Type-D students with a positive shift of VHI-F scores had a lower relative risk to have a higher 
score on the subscale "Hostility" (OR = 0.2), and was "in balance" with the relative risk in type-D 
with a negative shift of VHI-F to have a higher score on "Hostility" (OR 1.2), compared to non 
type-D students with respectively higher and lower VHI-F scores. See Table 3.
Table 3: The difference between type-D and non type-D students with higher or lower scores on the VHI 
Functional in 4th grade of education (positive, negative shift, respectively) in relation to the SCL-90 total and 
subscales scores (difference = 4th grade minus 1st grade; lower = difference < 0; higher difference = > 0, 
equals were left out of this study). ANX = anxiety, AGO = agoraphobia, DEP = depression, SOM = somatic 
complaints, IN = insufficiency in thinking and acting, SEN = interpersonal sensitivity and mistrust, HOS = 
hostility, SLE = sleeping problems, MISC = "miscellaneous items" and TOTAL = SCL-Total. Odds Ratios (OR) 
were used to quantify the dependency in 2 x 2 tables and 95% confidence intervals showed whether the 
difference between the groups was statistically significant.
SCL-90
shift
VHI Functional 
Positive shift Odds Ratio 
(95% C.I.)
VHI Functional 
Negative shift Odds Ratio 
(95% C.I.)Non Type-U 
N (%)
Type-U 
N (%)
Non Type-U 
N (%)
Type-U 
N (%)
ANX l0Wer 9 (69) 3 (50) 2.3 13 (69) 11 (85) 0.4ANX i . ihigher 4 (31) 3 (50) (0.3-16.4) 6 (31) 2 (15) (0.0-2.3)
lower 10 (83) 1 (25) 15.0 9 (75) 8 (89) 0.4
higher 2 (17) 3 (75) (0.9-228.8) 3 (25) 1 (11) (0.0-4.3)
lowerP l C D 11 (55) 3 (43) 1.6 11 (46) 8 (53) 0.7UtP
higher 9 (45) 4 (57) (0.3-9.2) 13 (54) 7 (47) (0.2-2.7)
lower 13 (72) 6 (86) 0.4 18 (60) 8 (73) 0.6
higher 5 (28) 1 (14) (0.0-4.5) 12 (40) 3 (27) (0.1-2.5)
i n  lower 9 (45) 4 (57) 0.6 16 (64) 10 (67) 0.9
higher 11 (55) 3 (53) (0.1-3.4) 9 (36) 5 (33) (0.2-3.4)
StN lower 12 (71) 5 (63) 1.4 20 (74) 13 (81) 0.7
higher 5 (29) 3 (37) (0.2-8.4) 7 (26) 3 (19) (0.1-3.0)
HOS lower 5 (46) 4 (80) 0.2 10 (63) 7 (59) 1.2
higher 6 (54) 1 (20) (0.0-2.5) 6 (37) 5 (41) (0.2-5.4)
lower 10 (59) 2 (33) 2.9 11 (46) 6 (50) 0.8
higher 7 (41) 4 (67) (0.4-20.1) 13 (54) 6 (50) (0.2-3.3)
MISC lower 14 (88) 3 (43) 9.3 15 (71) 10 (71) 1.0IS  . . .
higher 2 (12) 4 (57) (1.1-76.6) 6 (29) 4 (29) (0.2-4.4)
lower 13 (65) 3 (38) 3.1 22 (69) 13 (81) 0.5
higher 7 (35) 3 (62) (0.5-16.9) 10 (31) 3 (19) (0.1-2.1)
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Comparison between type-D and non type-D related to VHI-Physical and Well-Being (SCL-90)
Table 4 shows that meaningfully higher relative risks were found in Type-D students with a 
positive shift of VHI Physical score, supported by lower relative risks in type-D students with a 
negative shift of VHI-P scores to have a higher score on the subscales, "Agoraphobia" 
(respectively OR = 2.7, versus OR = 0.8), "Depression" (OR = 5.0, vs. OR = 0.7), "Sleep Problems" 
(OR = 6.7, vs. OR = 0.3), and the SCL-90 total (OR = 1.3, vs. OR = 0.4), compared to non type-D with 
respectively higher and lower VHI-P scores.
Type-D students with a higher VHI-P score in 4th grade had a meaningfully lower relative risk to 
have a higher score on the subscale "Hostility" (OR = 0.6), and was "in balance" with the relative 
risk in type-D students with a lower VHI-P to have a higher score on "hostility (OR 1.1), compared 
to non type-D with respectively higher and lower VHI-P scores in 4th grade than in 1st grade of 
education.
Table 4: The difference between type-D and non type-D students with higher or lower scores on the VHI 
Physical in 4th grade of education (positive, negative shift, respectively) in relation to the SCL-90-Total and 
subscales scores (difference = 4th grade minus 1st grade; lower = difference < 0; higher difference = > 0, 
equals were left out of this study). ANX = anxiety, AGO = agoraphobia, DEP = depression, SOM = somatic 
complaints, IN = insufficiency in thinking and acting, SEN = interpersonal sensitivity and mistrust, HOS = 
hostility, SLE = sleeping problems, MISC = "miscellaneous items" and TOTAL = SCL-Total. Odds Ratios (OR) 
were used to quantify the dependency in 2 x 2 tables and 95% confidence intervals showed whether the 
difference between the groups was statistically significant.
SCL-90
shift
VHI Physical 
Positive shift Odds Ratio 
(95% C.I.)
VHI Physical 
Negative shift Odds Ratio 
(95% C.I.)Non Type-U 
N (%)
Type-U 
N (%)
Non Type-U 
N (%)
Type-U 
N (%)
AMV l0Wer 9 (56) 4 (57) 1.0 12 (70) 9 (100) 0.7ANX i . ihigher 7 (44) 3 (43) (0.1-5.7) 5 (30) 0 (0) (0.5-0.9)
lower 11 (85) 2 (67) 2.7 11 (91) 7 (100) 0.8
higher 2 (15) 1 (33) (0.1-46.8) 1 (9) 0 (0) (0.7-1.0)
lowerPi  C D 13 (50) 1 (17) 5.0 13 (65) 8 (73) 0.7UtP
higher 13 (50) 5 (83) (0.5-48.9) 7 (35) 3 (27) (0.1-3.4)
lower 14 (64) 4 (80) 0.4 16 (62) 7 (78) 0.5
higher 8 (36) 1 (20) (0.0-4.6) 10 (38) 2 (22) (0.0-2.6)
i n  lower 12 (52) 4 (57) 0.8 15 (69) 6 (60) 1.4
higher 11 (48) 3 (43) (0.1-4.5) 7 (31) 4 (40) (0.3-6.7)
StN lower 16 (73) 5 (71) 1.1 17 (77) 9 (86) 0.8
higher 6 (27) 2 (29) (0.1-7.0) 5 (23) 2 (14) (0.1-4.7)
HOS lower 5 (46) 3 (60) 0.6 9 (64) 5 (63) 1.1
higher 6 (54) 2 (40) (0.0-4.7) 5 (36) 3 (37) (0.1-6.5)
lower 12 (57) 1 (17) 6.7 9 (45) 6 (56) 0.3
higher 9 (43) 5 (83) (0.6-67.4) 11 (55) 2 (44) (0.0-1.6)
MISC lower 16 (84) 2 (33) 10.6 12 (71) 10 (91) 0.2IS  . . .
higher 3 (16) 4 (67) (1.3-86.9) 5 (29) 1 (9) (0.0-2.4)
TOT lower 16 (64) 4 (57) 1.3 17 (65) 9 (93) 0.4
higher 9 (36) 3 (43) (0.2-7.3) 9 (35) 2 (7) (0.0-2.3)
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Discussion
The aim of this longitudinal study was to investigate the shift of experienced voice handicap and 
psychosomatic well-being in relation to personality traits in student teachers during their 
education.
In the present study a comparison is made between the shift of type-D students' VHI results from 
1st grade to 4th grade in relation to psychosomatic well-being, to the VHI shift of non type-D 
students. In line with findings of Vanhoudt (9), it is to be expected that students with a higher 
voice handicap have more dysfunction in well-being compared to students with a lower voice 
handicap. Since type-D is associated with neuroticism we can expect more anxiety in type-D 
student teachers compared to non type-D. To the knowledge of the authors, no studies are 
available on this subject. Because of the group selection, concerning shifts in voice handicap, well­
being and a division in personality, the sample size was reduced. The size can be considered to be 
relatively small and may have influenced the statistical power. Therefore Odds Ratios (OR) were 
used to estimate the relative risk and 95% confidence intervals indicated significance.
The present study revealed that type-D students with a higher voice handicap in 4th grade than in 
1st grade of education had about three times higher relative risk to have presence of 
psychosomatic complaints compared to non type-D students with a higher voice handicap in 4th 
grade. A kind of balance was found in the comparison between the two groups type-D students: 
reverse relative risks to increased SCL-90 Total and subscores were obtained in subjects with 
increased and decreased VHI Total and subscores. An increased voice handicap corresponds with 
a high risk of general presence of psychosomatic complaints in Type-D students at the end of 
education. This is similar to a recent study by Meulenbroek et al. (28), who showed that type-D 
personalities in 1st grade of education showed higher SCL-90 scores than non-type-D's.
The results of this study showed a trend concerning a positive relation, between the specific 
domains of well-being, "Agoraphobia", "Depression" and "Sleep Problems" and a positive shift in 
each of the three domains of the voice handicap (VHI-E, VHI-P, VHI-F), in type-D students. A voice 
handicap can cause feelings of insecurity and especially in student teachers when they experience 
vocal incompetence in classroom activities that supposed to become their future working place. 
This might lead to anxiety, worries, a depressed and negative mood, and more tension when they 
have to speak both socially as in front of the class.
Remarkably, type-D students with a positive shift of functional voice handicap (VHI-F) had a 15 
times higher relative risk of agoraphobia. Agoraphobia can be seen as an anxiety provoking 
element in this vicious circle that disturbs occupational functioning (39). The students can be
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reluctant to perform and probably experience anxieties when they show their vocal teaching 
abilities in front of the classroom.
Type-D students with a positive shift of physical voice handicap had also a five times greater 
relative risk for a high score on "Depression", than non type-D students. This is in line with 
findings of Willinger et al. (39), who found significant higher scores in patients with a functional 
dysphonia in depressive symptoms, somatic complaints and an influence of depression on the 
temperament dimension "harm avoidance". Depression can be described as an inability to enjoy 
the things in life and feelings of hopelessness, lack of motivation and can lead to physical 
symptoms, e.g. loss of vital energy. Depression negatively influences the coping strategy into a 
more passive mode. Previous studies showed that voice problems have a negative influence on 
the classroom performances (3,7). These qualifications of students with a voice handicap and the 
characteristics of depressive symptoms makes a pattern composed of depressed mood, 
dissatisfaction with oneself in relation to other persons and negative mood (34) and can lead to 
more voice problems and handicap. This carries the risk of a vicious circle.
Type-D students with a positive shift on physical voice handicap had about seven times more risk 
to have "Sleep Problems", compared to non type-D students. This is in line with finding by 
Lauriello (10) who found that dysphonic subjects showed significantly more sleep disorders than
158 healthy subjects. Sleep problems can be related to an increased state of nervousness, worrying 
and tension when experiencing anxiety. The combination of personality, voice handicap and a 
stressful situation in the last months of education may lead to the experience of an increased 
state of arousal in type-D students. There is a risk of a vicious circle: stress and anxiety may lead 
to sleep problems, that negatively influence physical fitness, which can lead to an increased 
muscular tension and feelings of physical fatigue, that effects the voice and at its turn leads to 
more psycho-emotional and physical problems.
Four years of consciously improved vocal functioning and its positive influence on the voice a 
positive impact of the voice may result in less tension and less anticipatory anxiety and more self­
confidence. It may be assumed that the effect is possibly reflected in a negative shift of a 
functional and physical voice handicap in type-D students, who have a lower relative risk of 
psychosomatic complaints, like "Sleep Problems" but can also be reflected in anxieties, depressed 
feelings and social behavior.
Type-D students with a higher voice handicap in 4th grade than in 1st grade of generally showed 
higher relative risk of lower psychosomatic well-being compared to non type-D students with a 
higher voice handicap in 4th grade. Remarkably, type-D students with a positive shift in VHIF en 
VHIP have one sixth and half a relative risk to have a high score on "hostility".
Change of the voice related to personality and well-being in student teachers
Student teachers, that report increased awareness of physical aspects of vocal dysfunctions tend 
to suffer from the anticipation of loss of control and show avoidances and hostility. Although, 
personality trait type-D possibly facilitates higher risk to be social inhibited, the tendency to 
inhibit self-expression in social interaction, these type-D students with a positive shift in voice 
handicap have a lower risk to be "hostile" than non type-D students.
The results of the present study showed that experiencing a voice handicap is a complex 
multidimensional problem. On the one hand the voice can reflect the emotional state of an 
individual and might reveal aspects about their personality. On the other hand, there is a close 
relationship between personality and voice, e.g. marked pitch range may indicate extraversion 
and high habitual pitch may suggest nervousness (8). In the context of this study the statement of 
Lauriello et al. is relevant: "Voice pathology is to be defined as the result of the continuum related 
to organic manifestations, vocal malfunctioning and psychiatric symptomatology." (10). By 
understanding personality and psycho-emotional status of the student, teacher educators and 
voice therapists may be better informed about how to coach students during education in order 
to become more resilient professional teachers, who are well-prepared for the vocally demanding 
profession. Especially, since previous studies showed that starting teachers in the first four years 
of their career have more voice complaints than students or experienced teachers (3).
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Conclusion
This research shows a relation between personality trait type-D and a positive shift of voice 
handicap and presence of psychosomatic complaints, especially "Agoraphobia", "Depression" and 
"Sleep Problems".
These findings may have consequences for voice therapists of teacher education in coaching 
these student teachers with a voice handicap, and for prevention and possible interventions since 
voice disorders may also be regarded as a reflection of emotional stress and a multidimensional 
and multidisciplinary approach, e.g. psychological consultations, is recommended.
It should be noted that the results of the present study do not provide causal relationships 
between the biopsychosocial effect of the voice and psychosomatic well-being. Further research 
is recommended to create a model for investigation of the causal relationships.
Chapter 10
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Introduction
Student teachers are on the edge of entering a vocally demanding profession and as a group they 
are "at risk" for developing voice problems (1-7). Among the students that experienced voice 
problems during education, 90% also had voice problems during their professional career (5). It is 
alarming to know that by the time they have entered the profession they will report more voice 
problems in the first four years than they did as a student (8). This delicate situation in these 
obvious vulnerable student teachers was the main impetus of this thesis. Consequently, it was 
interesting to investigate which students are at risk and if the students change during education. 
Therefore, the exploratory studies in this thesis regard various aspects such as voice handicap, 
coping strategies, psychosomatic well-being and personality traits. The aim of this thesis is to 
provide indications for preventive measures and voice care in student teachers at the teacher 
education.
Selection of subjects
Most of the data used in this thesis were obtained from students of the institute for primary 
teacher education in Arnhem, a department of the Vocational University of Arnhem and 
Nijmegen. Only female students were selected, because previous research showed that voice 
problems in teachers are more common in women than in men (3,5,6,9,10). Women also proved 
to seek more help for voice problems than their male counterparts (9). The female voice 
apparatus has other characteristics than the male one. For example: smaller vocal folds, women 
have naturally lower amounts of hyaluronic acid, that plays a role in the resistance to 
compression in the lamina propria and that is involved in tissue repair, regeneration and 
proliferation (11). In several aspects, women react and respond differently than men, as females 
with a functional dysphonia were emotionally less handicapped than men (12). Furthermore, a 
more practical explanation is found in the fact that in the Netherlands and other OESO-countries 
more women (about 80% in 2003 (13,14)) are active as a professional teacher in primary 
education than men. This percentage is in accordance with the number of female student 
teachers in the first grade of education. The situation in the junior groups of primary education is 
more explicit: 98% of the teachers are female (13). These high figures in the junior classes may 
cause extra problems since Munier and Kinsella showed that 80% of the teachers in the junior 
classes (age 4-5 yrs) had voice problems. The teachers in the junior classes were more vulnerable 
to developing a voice problem than those of the senior classes (15). This may possibly be due to 
higher vocal demands in the younger groups, where teachers have a more intensive interaction 
with the young pupils, compared to the older groups.
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Among all first grade student teachers questionnaires were distributed. The aim and the 
background of the study was explained to the students. The questions were selected out of a 
previously used and tested questionnaire among teachers (16). Some of the questions were 
modified for the student teacher population. The questionnaires contained merely enclosed 
questions about various aspects of voice and voice problems in relation to vocal load, physical, 
environmental and psychological aspects. Incidentally, open-ended questions were used, that 
leave the student free to answer the question, e.g. when a quantity was asked (number of 
cigarettes etc.). The questionnaire was designed in such a way that students could indicate which 
risk factors they perceived as a negative influence on their voice.
Validated inventories
The impact of the voice on the student can have physical, social and physical consequences and 
can reflect on persons' feelings, attitude and general position in the group. The consequences like 
loss of income, change of lifestyle, employment difficulties or effects on family relations, can be 
more harmful than the voice problem initially was. Murry and Rosen demonstrated that the Voice 
Handicap Index total score can be used to assess the biopsychosocial impact of voice problems in 
daily life (17). The Voice Handicap Index was developed by Jacobson (18) but in this thesis the 
166 Dutch version was used (19). The VHI proved to be a reliable instrument to assess vocal handicap 
regardless age, gender or disease type (17-23), and is useful to assess the consequences of the 
voice handicap independent of etiology (24) and therapy efficacy in voice disorders (25). The 
Voice Handicap Index has been successfully used in previous studies in student teachers (5,6,8,16) 
and was already used at the institute for primary teacher education in Arnhem. The VHI has 
proven to be valuable in the studies of this thesis since voice handicap was the central parameter 
in students. Voice handicap has been applied to assess in relation to therapy efficacy (chapter 2), 
to the personality trait type-D (chapter 2, 5, 9 and 10), psychosomatic well-being (chapters 5, 7 
and 8), coping strategies (chapter 5), the effects of training periods and the effect of time 
(chapters 7-10). Questions about psycho-emotional situations as interaction with the supervising 
teacher and/or performance of lessons with difficult theoretical content, or teaching of 
misbehaving pupils in difficult situations, are lacking in the VHI. This may be important since 
psychological stress can influence the voice quality.
The Symptom Check List (SCL-90) is a validated instrument developed by Derogatis (26). In this 
thesis the Dutch version was used (27). The SCL-90 was not recently been used in Arnhem and 
speech/voice therapists are not familiar with this inventory. One of the major topics in this thesis 
was to assess the relations between voice handicap and risk factors. Previous studies showed that 
teaching can be stressful and that anxiety in student teachers had large and negative effects on 
competence and certainty (28). The SCL-90 is suitable to assess psychosomatic complaints in
Methods and Materials
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adolescence and therefore useful to investigate student teachers. The SCL-90 has been previously 
used in a study by Lauriello et al. in subjects with a dysfunctional dysphonia, consisting of 90% 
females. It was found that minor personality disorders, of anxious nature, with evidence of 
somatisation, interpersonal sensitivity and obsessive-compulsive type traits, significantly 
prevailed in non-organic dysphonic adults (29). Furthermore, possible voice disorders may have 
direct consequences for social life and may cause a deterioration of the quality of life. This 
relation between dysphonia and psychosomatic complaints is confirmed in a study in student 
teachers in this thesis, as described in chapter 5. Student teachers with a higher voice handicap 
showed higher relative risks on "depression", "interpersonal sensitivity" and "hostility" compared 
to students with no higher voice handicap. This is different from a study in teachers with high 
voice handicap who showed higher scores on SCL-90 total and all subscales (30). No previous 
studies on this topic in students are available. Knowledge about psychological features places the 
coaching therapist, e.g. voice therapists and/or psychologists, in a better position to interpret 
findings and give advice. (See: future directions, tertiary prevention).
The Utrecht Coping List can be used to investigate the sense of general coping and the origin and 
course of health complaints. Coping can be seen as a personality style, in which individuals show 
their coping preference throughout various situations: the coping style (31). Student teachers are 
a group at risk for developing voice problems and it seemed interesting to assess what strategies 
students with a voice handicap use in comparison to students without a voice handicap to cope 
with general problems. The UCL seems appropriate for use in student teachers since it is validated 
for Dutch subjects. The UCL was used in recent studies to assess coping in subjects with voice 
disorders. A positive relation between VHI scores and passive coping (UCL) was found in teachers 
and non teachers (32,33). This is confirmed in this thesis: both personality trait type-D (in chapter 
10) and a higher voice handicap (chapter 5, 10) were associated with more reactive-defensive 
coping strategies in female student teachers. This may have implications for the process of voice 
care, suggesting a combination of therapy and coaching a student to make him aware of 
maintaining factors in order to change the coping style.
The Type-D Scale-16 (DS16). The DS-16 is a scale to measure Negative Affectivity (tendency to 
experience negative emotions) and Social Inhibition (tendency to inhibit self-expression in social 
interaction). The list is a brief self-report measure: an eight item negative affectivity and an eight 
item social inhibition scale. The type-D scale-16 is a practical and sound, reliable and valid tool to 
assess and identify type-D personality (34-37). It provides an indication of which individuals of the 
group have a relative tendency towards psychosocial health problems. The Type-D Scale-16 was 
used in a study by Thomas et al. in teachers and student teachers, that demonstrated that type-D- 
group had higher VHI-scores and sought less voice care than the non type-D group (38). In some 
studies (chapters 2, 5 and 9) type-D was associated with more psychosomatic complaints and 
showed a higher risk of anxiety, agoraphobia, depression and sleeping problems, compared to 
non type-D. As mentioned in chapters 2, 5, 9 and 10, the type-D group is related to higher voice
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handicap scores than non type-D, and may be considered as a risk for student teachers for 
maintaining voice problems in future occupation. This may have implications for preventive plans 
in teacher education (See: future preventive plans).
Voice examination by perceptual analysis
The voice quality was assessed by speech pathologists of the teacher education in Arnhem using 
the ordinal 4-point G-scale (overall dysphonia) of the GRBAS method (39) in a running speech 
sample. Studies showed that the factor "G" of GRBAS tended to be evaluated in running speech 
rather than in sustained vowels (40). All students were assessed on voice quality from text- 
dependent running speech and an interview (dialogue) by one experienced speech pathologist. In 
this thesis only the Grade-scale was used, because the best agreement between the observers 
was obtained for the G (grade) parameter (41,42). This single acoustic parameter and a survey on 
voice complaints are part of voice screening procedure at the teacher education for several years. 
The use of the G-grade is practical and with low-costs. In chapter 4 of this thesis, the use of the 4- 
point GRBAS scale was described and related to laryngeal findings and voice complaints. A score 
of G>1 was rated a dysphonic voice. Of the students without voice complaints, 76% were rated a 
dysphonic voice. This seemed high in comparison to a study by Sala et al., where 5% of the day­
care teachers was rated an abnormal voice (G>2) (43). In chapter 4, about 47% had glottal closure 
type 4, that is, according to Sodersten et al. (44), common in female population. Furthermore, 
168 24% showed an insufficient glottal closure (type 5 and up). Glottal closure type 4-10 can be seen 
as types of glottal closure characterized by air leakage and dysphonia. The percentage of students 
with a glottal closure type 4 and up (71%) seem to support the G>1 choice.
Since acoustic measurements only cover part of the information contained in perceptual analysis 
it can be advised to use a more objective and multiparametric instrument to enhance the scope of 
data, e.g. the Dysphonia Severity Index (45-47). Different vocal fold lesions can have various 
aspects of voice quality to different degrees and can be seen as obstacles to the use of a single 
acoustic parameter for objective assessment of dysphonia.
The nominal scale (yes/no) is rather global, and should be changed into a more detailed 
questionnaire where students have several clear options (e.g. the throat becomes strained after 
talking, or: I lose my voice after talking in a group etc.). This may give recognition and a realistic 
reflection of latent voice complaints. Moreover, the questions about voice complaints affected 
two time periods: the moment of the survey and /or in the last year. In order to prevent that the 
memory factor may become an important factor (48), point prevalence or one-month prevalence 
is suggested to compare voice complaints to actual laryngeal status (43).
Laryngostroboscopic examination
Not all students were customarily examined by an ENT-specialist at the teacher education in 
Arnhem. The laryngostroboscopic examinations in this thesis was carried out by one in voice
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disorders specialized otorhinolaryngologist. Vocal fold lesions and glottal closure were assessed 
during phonation of the vowel /i/ at comfortable loudness and pitch levels. The study in chapter 4 
showed that perceptual assessment of the voice and self reported voice complaints are not 
sufficient to check if the future professional is at risk. Additionally laryngostroboscopy was 
necessary to detect students with insufficient glottal closure and lesions. It is to be suggested to 
alter the protocol at teacher education into an examination for all students on glottal closure and 
vocal fold lesions.
Future preventive plans: suggestions
Primary prevention
The results of this thesis confirm that student teachers remain a vulnerable group (chapter 2). 
This alarming situation should be taken into account in the preventive approach. Improving 
awareness is one of the first plans a speech/voice therapist at teacher education should execute. 
Being aware of a problem motivate individuals to take measures that might prevent (voice) 
problems and/or restore vocal health (18). Education is an essential element of prevention and 
advised by various authors (8,49-53). Most of the starting students are somewhat discomfited 
when they are informed about the vocally demanding profession with all its risk factors and 
occupational demands and hazards. Vocal loading, physical factors, psycho-emotional factors and 
environmental factors can be seen as risk factors (16). The enthusiastic start of the students at 
teacher education has slightly changed in some skepticism when they learn about voice problems 
and absenteeism. When these feelings fill the lecture room the voice therapist may realize that 
one of the goals is achieved! This state of uneasiness cannot be a main goal, but the prevention 
process has started. Early awareness of these professional demands and risk factors makes every 
student contemplate whether he/she is at risk for developing a voice problem. This moment of 
self-reflection is a more conscious start to enter a voice screening and start a process of vocal 
reform. Increasing awareness can be seen as an important factor in primary preventive voice care. 
According to the authors experience starting students demonstrate a difference in perception of 
voice problems when they have received information on their personal vocal constitution.
The results of this thesis show that personality type-D, psychological factors and passive coping 
strategies can also be seen as factors that may cause voice problems in some student teachers. 
The professional working place should be considered as the only and outstanding place where a 
new professional attitude together with a new professional voice can be assessed. Various factors 
influence the teacher at work: environmental, psycho-emotional, physical and personal. Possible 
voice disorders may have direct consequences for social life and may cause a deterioration of the 
quality of life (12,54-56). This may change the perspective: do not only focus on the disorder, but 
also on the person in his social and occupational environment. Although the voice of the teacher 
is a crucial tool, the voice therapist is not the only expert and he needs to realize that a multi­
disciplinary approach can be necessary. This holistic approach in supporting the process of
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students' professional development has consequences for prevention and coaching the student 
teacher.
In the students' development to become a professional teacher voice performance and capacities 
play a central role in the didactical, pedagogical and social growth. This starting point suggests a 
voice therapist at the institute for teacher education. The coaching network around the student is 
large and an external voice therapist, not regularly present at the teacher education, might 
experience difficulties to find a good position in the coaching process due to a lack of frequent 
contacts.
Secondary prevention
Speech therapists should monitor their screening procedures critically and possibly need to 
change the routine assessment procedures. Secondary prevention, as intended for groups at risk, 
is represented by means of a voice screening assessing vocal capacities and possible risk factors. 
Insufficient glottal closure is relatively common in the student population and can negatively 
influence students' vocal performance, e.g. limited pitch and decreased intensity (44). Schneider 
et al. found a constitutional vocal hypofunction more frequently in combination with an 
incomplete glottal closure (57). They found that vocal hypofunction is related to an increase of 
fundamental frequency of habitual voice after 30 minutes of teaching. An increased F0 especially 
at increased loudness can be seen as a sign of constitutionally weak voice that has to be regarded 
170 as a potential risk factor for developing a voice disorder in vocally demanding professions (58).
Schneider and Bigenzahn also demonstrated the relation between incomplete glottal closure and 
a higher percentage of vocal fold lesions, like vocal nodules (59). Furthermore, the presence of 
benign lesions of the vocal cords are not always associated with audible characteristics of the 
vocal sound (60). This is in line with findings in this thesis, as described in chapter 4.
It may be stated that the presence of insufficient glottal closure can be seen as a risk factor for 
developing voice problems and is not always perceived by acoustical assessments by the voice 
therapist. As suggested, in chapter 4 and 6 of this thesis, laryngostroboscopic examination should 
be supplementary to voice screening in all students of teacher education. Sulter and Albers 
advised that glottal closure should be judged at several intensities, from low to high intensity. In 
comparison to a less robust larynx a normal larynx is characterized by a 90% glottal closure at loud 
phonation (61). A less robust larynx is more susceptible to vocal complaints (61).
The general questionnaire used in this thesis is a practical device to collect data. When regarding 
the student in a holistic way, the questionnaire should be designed in such a way that it also 
contains occupational related aspects: all factors that affect the personal "environment" should 
be clear to the speech/voice therapist and in essence give a reliable basis for an interview with 
the student. The aim of this interview is, related to the aims of voice ergonomics, assessing all 
factors that enhance performance in speech communication, decrease risks for voice disorders 
and enable a recovery from a voice disorder (62)
General discussion and considerations
The VHI is not specially designed to assess student teachers, it is suggested to conduct an 
interview in combination with the VHI inventory. It may be concluded that type-D personality in 
student teachers can be seen as a risk factor of occupational voice problems. In various studies in 
this thesis (chapters 2, 5, 9 and 10) type-D was associated with more psychosomatic complaints 
and reactive-defensive coping strategies. These signs of emotional stress are relatively new for 
speech/voice therapists. Multi-disciplinary consultation, e.g. psychologist, is to be recommended 
when these signs are presented by the student in a personal interview.
An early screening on voice capacity, quality, technique and vocal load was already performed at 
the start of teacher education in Arnhem. Students at risk need more time to change speech 
habits and the trainee periods can be used to develop simultaneously a professional teaching 
competence and a professional teaching voice. Early detection can lead to awareness and give the 
student the opportunity to reflect on personal vocal habits and find motivation to change the 
voice technique. The students can early be referred for further examination and treatment. On 
the other hand students can get confused and demotivated when they hear that they are at risk. 
The early screening gives also extra time for the speech/voice therapist. It is not easy to predict 
occupational voices in student teachers in the "speech lab situation" of the voice therapist. It is 
difficult to estimate what the various factors that determine the voice will be in future exercise of 
the occupation (63). Therefore it is to be suggested to postpone the decision until the student at 
risk has been assessed on vocal qualities and/or limitations, in the classroom. This is in line with 
findings by Rantala et al., who demonstrated that the values of F0 depend on the circumstances: 
lower in reading samples in a laboratory, than in teaching speech in a classroom (64). Simulating a 
real-life situation in a voice therapists' room is difficult.
Psychological stress can influence the voice quality (54,55). It is important to assess students' 
vocal performance on training location/classroom later in education again. The influence of the 
this professional environment may give a more realistic assessment of the vocal performances in 
relation to various risk factors, including psychological features. Miller and Fraser found that 
students experience stresses of various types, both on training location (the classroom) and in 
college. They emphasized that high expectations, uncertainty and the emotional aspect of 
becoming a primary teacher may cause psycho-emotional problems (65). Furthermore it is known 
that stress can influence the quality of life. Rasch et al. demonstrated that dysphonic women tend 
to perceive emotional and social aspects in another way than men do (12). This is in line with the 
findings in chapter 7, where student teachers with a higher impact of the voice after two trainee 
periods had more psychosomatic complaints. These signs of emotional stress are relatively new 
for speech/voice therapists. Chapter 10 showed a relation between personality traits, e.g. type-D 
students with an increased voice handicap in 4th grade and an unsuccessful, passive coping 
strategy. These findings may have consequences for prevention and possible interventions since
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voice disorders may be regarded as a sign of emotional stress and therefore a multidimensional 
and multidisciplinary approach is recommended. Personal coaching can give the student and the 
therapist insight in the way stressful situations are handled and give reflection moments that can 
change coping strategies. This could be fruitful in changing psycho-emotional factors and vocal 
behavior and is therefore suggested to implement in teacher education.
Tertiary prevention
Various studies showed that the "pre-occupational status" of the voice has been found to be poor 
in student teachers (48,66,67). Tertiary prevention, aimed to provide voice cure, coaching and 
direct therapy, to students with diagnosed problems, is performed in workshops (groups) at 
teacher education and/or individual sessions in external logopedic practices. Especially resonance 
therapy and adequate pitch were the main therapy goals at teacher education in Arnhem. This 
protocol is in line with previous studies that showed that voice care in student teachers can be 
effective (52,68-70). Studies provided a distinction in therapy efficacy: ineffective indirect therapy 
versus more effective direct therapy in students (68), voice amplification, resonance therapy 
versus respiratory training (70).
The results of this thesis suggest that the philosophy of voice cure should be changed at teacher 
education.
Student coaching with goal setting, e.g. coping dialogue, can be seen as a supplement to the 
172 original voice therapy, e.g. resonance therapy. An individual consideration should be made in 
every student. Preferably, this consideration is explained in an individual discussion. A moment of 
evaluation is planned, especially in the students who are at risk. A relation between a higher 
impact of the voice and reactive-defensive coping, and vice versa was shown in chapter 10. 
Explanation of the actual situation and discussion of a well-founded step-by-step plan can lead to 
a good motivation and more active coping behaviour. During the discussion of this step-by-step 
plan the most adequate solutions for the (possible) risk factors and limitations are explored. 
Insights in competence, limitations and personal risk factors, maintaining factors may improve 
awareness.
Moreover the capacities and possibilities are used to change negative habits. The coach and 
student are conscious and active in a dynamic process to change non-desirable habits and skill 
modes (71,72). Consequently, intensive external individual voice therapy, individual coaching of 
basic skills, coaching during teaching practice and joining sectional coaching, workshops are 
presented to the student. In every case, the student has to formulate and analyze goals before 
teaching practice. The goals are discussed within a group, consisting of the mentor, voice 
therapist, the supervising teacher of the trainee school, career counselor and the student. A 
holistic and integrative strategy in prevention and therapy should be directed by functional 
analysis of the circular relationships between attitudes and (non) desirable skills: emotionally, 
vocally and socially.
General discussion and considerations
The major goal of individual coaching is to assess the qualities in the classroom/ working place, 
where habits and pitfalls are analyzed. The interaction with the children, in combination with 
didactic and pedagogic measures is a real life test for the student as a future vocal professional. 
Subsequent correction of the logopedic skills, personal limitations, students attitude towards the 
vocal profession and coping strategies, can be carried out by the voice therapist. This is new for 
speech/voice therapists.
Desensitization to risk factors is a challenge for future research and may benefit of a multi­
disciplinary cooperation. In chapter 2 a relapse after discharge of therapy was described. Subjects 
showed higher VHI scores after a long-term interval. Individual goals, coaching in the classroom, 
awareness of pitfalls, limitations and possibilities, and analysis of coping strategies with others 
might have given them better chances. Apparently, attention to vocal techniques is not sufficient 
and did not prevent the subjects from relapsing.
Consequently, if coping strategies can be improved and brought into action in an early stage, this 
could prevent and diminish voice problems among teachers. Teachers with voice complaints may 
have specific vulnerability to certain risk factors and as a consequence, need specific 
interventions. The coaching speech/voice therapist should be aware of possible psychosomatic 
complaints in students with a higher voice handicap and in students with personality type-D. 
Anxiety, depression, agoraphobia can be related to distinct students with a higher voice handicap 
during education, as demonstrated in various studies in this thesis (chapter 5, 7, 8, 9 and 10). The 
presence of a psychologist at the teacher education is suggested to collaborate with a 
speech/voice therapist and university teachers. The purpose of this multidisciplinary team is to 
reduce possible psycho-emotional risk factors taking into account personality traits and 
consequences, and take the attention temporarily away from voicing or teaching. Reduced stress 
can make the student feel better and may have a direct influence on the quality of students' life 
and indirectly on vocal and teaching performances.
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Summary and conclusions
The substantial increase of voice complaints in starting teachers is the impetus of this thesis.
Starting teachers in the first four years of teaching reported significantly more voice complaints 
compared to both student teachers and experienced teachers. In a way this is an alarming 
situation for the institutes of primary teacher education. The majority of the starting student 
teachers have no voice complaints but almost eight years later, most of them have voice 
complaints as an inexperienced starting teacher. What can teacher education do to make a 
vocally better transition from a student teacher to a professional teacher?
The objectives of this thesis in female student teachers are: to assess,
1 . the course of voice handicap after voice screening and subsequent treatment
2. biopsychosocial impact of the voice in relation to the psychological features
3. the relation between trainee experience and voice handicap, general coping and 
psychosomatic well-being
4. the perceptual examination of voice quality in comparison with the condition of the vocal 
folds and voice complaints during voice screening
5. the relation between laryngeal pathology, voice handicap and voice complaints
6. the impact of the voice in relation to psychosomatic well being after four years of education
7. to compare voice handicap in relation to psychosomatic well-being and to coping behaviour 
in type-D and non type-D student teachers during education
179
The voice handicap after screening and treatment in female student teachers ---
In Chapter 2 the course of voice handicap after voice screening and subsequent treatment in 70 
female student teachers in primary education, is clarified in a longitudinal, retrospective study.
The study was performed in students who were selected during screening at education and were 
sent to the voice clinic of University Nijmegen Medical Centre for a phoniatric assessment At this 
moment, a decision on treatment was made. Discharge of treatment is indicated as moment 2.
Then, at moment 3 the (former) students filled in a questionnaire and the results were compared 
to the first assessments. Remarkably, a post-therapeutic relapse was found with higher VHI scores 
in 80% of the students. No differences were found in the change of VHI scores neither between 
persons with or without voice therapy, nor between persons with or without vocal fold lesions.
Type-D persons did have a relapse after voice therapy and showed significantly higher VHI scores 
than non type-D persons. The results of this study indicate that student teachers remain a 
vulnerable group even after a process of voice care and despite reporting a voice handicap. This 
implicates that a valid screening and good training of the professional voice (in students) is very 
important.
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Chapter 12
The necessity o f preventive plans and educational programs in the education for a voice 
demanding profession
Chapter 3 describes the need for primary prevention in the pre-graduate phase of the education 
for a voice demanding profession. Preventive plans should be made for the various future 
professional speakers. Educational programs must be developed, not only on technical voice use 
but also on stress management and coping strategies and should have a place in the curricula of 
educations for the voice demanding professions.
Voice quality in relation to voice complaints and vocal fo ld  condition during the screening of 
female student teachers
In Chapter 4, a comparison between the perceptual examination of voice quality with the 
condition of the vocal folds and voice complaints during voice screening in female student 
teachers, was described. In this cross-sectional study in 214 starting student teachers the 4-point 
Grade-scale of the GRBAS was used and laryngostroboscopic examination assessing glottal closure 
and vocal fold lesions was performed. A questionnaire was used for assessing voice complaints. 
This study showed that perceptual assessment of the voice and voice complaints is not sufficient 
to check if the future professional is at risk. Therefore, preventive measures are needed to detect 
students at risk early in their education and this depends on broader assessment: on the one hand 
assessing voice quality and voice complaints and on the other hand examination of the vocal folds
180 of all starting students.
Biopsychosocial impact o f the voice in relation to the psychological features in female student 
teachers
In Chapter 5 the biopsychosocial impact of the voice in relation to the psychological features in 
female student teachers was assessed. In this cross-sectional research in 755 student teachers 
general questionnaires, the Voice handicap Inventory (VHI), Type-D Scale-16 (DS16), Symptom 
check List (SCL-90) and Utrecht Coping List (UCL) were used. Student teachers with a relative high 
score on the VHI (>75th percentile) and students with a relative low score (< 25th percentile) were 
compared. This study showed that a relative high biopsychosocial impact of the voice is related to 
the personality trait Type-D, psychosomatic well-being and coping strategies. These features 
should be implemented in screening and training programs for students for a voice demanding 
profession. The students have to be prepared to cope with psychological, physical and vocal 
demands of the teaching profession. The speech therapist (of the vocational university) has to be 
aware of an important role in coaching the students into a more active coping attitude.
Laryngeal findings compared to self perceived voice complaints and handicap in fem ale students 
A cross-sectional investigation into the relation between laryngeal pathology, voice handicap and 
voice complaints in 214 female student teachers, was clarified in Chapter 6. A general
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questionnaire and the Voice Handicap Index were used at the start of their education. 
Additionally, laryngostroboscopy was assessed to investigate glottal closure and vocal folds for 
lesions. The results of the stroboscopic examination concerning vocal fold pathology were 
reflected in the students reported voice complaints. Glottal closure was neither reflected in 
reported voice complaints nor in the voice handicap. Speech pathologists should take voice 
complaints seriously and a laryngostroboscopic examination should be part of a standard vocal 
examination protocol at the vocational university. It is in a way alarming to see that students with 
an insufficient glottal closure did not apprehend a voice handicap and tended to be unaware. It is 
of great concern to increase the students awareness in order to prepare these future teachers 
properly for the vocally demanding profession.
Trainee experience in relation to voice handicap, general coping and psychosomatic well-being in 
female student teachers
The aim of the longitudinal, descriptive study in Chapter 7 was to investigate the relation between 
trainee experience and voice handicap, general coping and psychosomatic well-being in 43 
student teachers. The subjective biopsychosocial consequences of voice were assessed by the 
Voice Handicap Index (VHI), the general coping style by the Utrecht Coping List (UCL) and 
psychosomatic well-being by the Symptom Checklist (SCL-90). The results showed that student 
teachers in general and especially with a higher impact of the voice after two trainee periods, 
showed a more reactive - defensive coping style. Student teachers with a higher impact of the 
voice after two trainee periods had more psychosomatic complaints. The (university) speech 
therapist should take into account that together with changing the voice handicap, factors of 
psychosomatic well-being can play an important role in coaching student teachers. Speech 
therapists should also be encouraged to change the students passive coping behaviour into a 
more active method and to stimulate the student to implement a new coping attitude into new 
trainee activities.
The impact of the voice in relation to psychosomatic well-being after education in female students 
In Chapter 8, a longitudinal, descriptive study was described that investigates the impact of the 
voice in relation to psychosomatic well being after four years of education in 90 female student 
teachers. A general questionnaire measuring Voice Handicap Index (VHI) and the Symptom Check 
List (SCL-90) at the start and at the end of the education, was used. This study demonstrated that 
student teachers at the end of the education showed relatively less psychosomatic complaints 
and were less vocally handicapped. Furthermore a tendency for a positive relation between 
higher emotional impact of the voice and more psychosomatic complaints in female student 
teachers was found. Students teachers can benefit from a multidisciplinary collaboration between 
a psychologist and the speech pathologist in reducing possible psychosocial risk factors.
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The relation of personality with voice handicap and psychosomatic well-being during education in 
female student teachers
The objective of the longitudinal study in Chapter 9 was to investigate the shift of experienced 
voice handicap and psychosomatic well-being in relation to personality traits in female student 
teachers during their education. A survey was performed among 25 female type-D and 65 non 
type-D student teachers. Type-D personality is the combination of two personality traits: high 
"negative affectivity" and high "social inhibition" and was assessed by the Type-D Scale-16 (DS16). 
A comparison was made between the scores in first and fourth grade of education on the Voice 
Handicap Index inventory (VHI), and the Symptom Check List (SCL-90). This study showed that 
type-D student teachers with higher VHI total and subscale scores in 4th grade than in 1st grade, 
tend to have a higher relative risk to have higher scores on the SCL-90 total and the subscales 
"Anxiety", "Agoraphobia", "Depression", and "Sleeping problems", compared to non type-D 
students. This may have consequences for prevention and possible interventions since voice 
disorders may be regarded as a sign of emotional stress and therefore a multidimensional and 
multidisciplinary approach, e.g. psychological consultations, is recommended.
The relation of type-D and voice handicap to general coping during education in female students 
Chapter 10 describes a comparison between coping behaviour in relation to voice handicap in 
type-D and non type-D student teachers during education. For this study the same sample group 
182 of the study in Chapter 9 was used. A comparison was made between the scores in first and 
fourth grade of education on subjective biopsychosocial consequences of voice and the general 
coping style, assessed by the Utrecht Coping List (UCL). The longitudinal study showed that 
active/offensive coping seems to be related to a decreased voice handicap in type-D students 
during education. Furthermore, type-D students with an increased voice handicap in 4th grade are 
linked to an unsuccessful, passive coping strategy. An individual approach is recommended in 
order to change students' reactive/defensive coping into an active/offensive coping style.
Conclusions
It can be concluded that some student teachers are not well prepared for the teaching career. 
Although students indicated a voice handicap and/or voice complaints at the screening, the 
course afterwards was not successfully: they initially improved after voice care but finally 
relapsed. Student teachers can be seen as a vulnerable group that require adequate preventive 
and training plans. Students teachers at the end of education tend to show less psychosomatic 
complaints and a less severe voice handicap. However, students with a relative high voice 
handicap, as well as in first grade, after trainee periods and at the end of education had higher 
risks to have more psychosomatic complaints and more reactive/defensive coping. Within the
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student group, type-D students seemed to be more at risk than non type-D. They had initially 
more post therapeutic improvement but also relapsed more. Type-D with a high voice handicap 
had a clear tendency to have more psychosomatic complaints, especially anxiety, agoraphobia, 
depression and sleeping problems, and is more related to an unsuccessful, passive, 
reactive/defensive coping strategy compared to non type-D students.
Speech therapists should monitor their screening procedures critically and possibly need to 
change the routine assessment procedures. Stroboscopic examination should be supplementary 
to the commonly used but not efficient perceptual assessment of the voice to detect students at 
risk.
It may be concluded that these findings call for a multidimensional and multidisciplinary approach 
by the (university) speech therapist. The Voice Handicap Index and the Type-D Scale 16 (DS-16) 
has proven to be valuable tools to detect students at risk. Personality seem to be a considerable 
risk factor and may require psychological assistance. Together with changing the voice handicap, 
factors of psychosomatic well-being can play an important role in coaching student teachers. 
Speech therapists should also be encouraged to analyze students coping behaviour and to 
stimulate the student to implement a new coping attitude into future trainee activities.
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Samenvatting en conclusies
De aanzienlijke toename van stemklachten bij startende leerkrachten is de belangrijkste 
aanleiding voor dit proefschrift. Startende leerkrachten rapporteerden in de eerste vier jaar van 
hun beroepsuitoefening significant meer stemklachten dan zowel pabostudenten als ervaren 
leerkrachten. Dit is op zich een alarmerende situatie voor de pedagogische academies tot leraar in 
het basisonderwijs (Pabo). De meerderheid van de beginnende pabostudenten heeft geen 
stemklachten, maar bijna acht jaar later als onervaren startende leerkracht in het basisonderwijs, 
ervaren de meesten deze wel.
W at kan de Pabo doen om een meer verantwoorde overgang te creëren van pabostudent naar 
professionele beroepsspreker?
De doelstellingen van deze studie bij vrouwelijke pabo-studenten zijn: het onderzoeken van,
1 . het verloop van de stemhandicap na stemonderzoek op de pabo en daarop volgende 
behandeling
2. de bio-psychosociale impact van de stem in relatie tot psychologische kenmerken
3. de relatie tussen stage-ervaringen en stemhandicap, algemene coping en pyschosomatisch 
welbevinden
4. de perceptuele beoordeling van stemkwaliteit in vergelijking tot de stembandconditie en 
stemklachten tijdens stemscreening
5. de relatie tussen larynxpathologie, stemhandicap en stemklachten
6. de bio-psychosociale impact van de stem in relatie tot psychosomatisch welbevinden na vier 
jaar opleiding
7. een vergelijking tussen stemhandicap bij personen met en zonder type-D persoonlijkheid in 
relatie tot psychosomatisch welbevinden en coping tijdens de opleiding
Stemhandicap na stemonderzoek op de pabo en behandeling bij vrouwelijke pabo-studenten 
Hoofdstuk 2 wordt het verloop van de stemhandicap na stemonderzoek op de pabo en 
vervolgbehandeling bij 70 vrouwelijke pabostudenten in een longitudinale, retrospectieve studie, 
beschreven. De studenten zijn geselecteerd na een stemonderzoek op de pabo en doorverwezen 
naar de stemkliniek van de Radboud universiteit in Nijmegen voor een foniatrisch onderzoek. Op 
dat moment werd in de kliniek een behandelkeuze gemaakt (moment 1). Het ontslag na 
behandeling werd gezien als moment 2. Daarna, op moment 3, vulden de (ex-) studenten een 
vragenlijst in en de resultaten werden vergeleken met de eerste onderzoeken. Opvallend was een 
posttherapeutische terugval met hogere VHI scores bij 80% van de studenten. Er werden geen 
verschillen gevonden tussen noch personen met of zonder stemtherapie, noch tussen personen 
met of zonder stembandafwijkingen. Personen met het persoonlijkheidskenmerk type-D
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vertoonden wel een grotere terugval na stemtherapie en significant hogere VHI scores dan 
personen zonder persoonlijkheidskenmerk type-D. De resultaten van deze studie tonen aan dat 
studenten een kwetsbare groep blijven, zelfs na een proces van stembegeleiding en ondanks het 
feit dat ze een stemhandicap rapporteerden. Dit impliceert dat een valide screening op de pabo 
en een goede training van de beroepsstem (bij studenten) erg belangrijk is.
De noodzaak van preventieve plannen en een onderwijsprogramma voor stembelastend beroep 
Hoofdstuk 3 beschrijft de noodzaak van primaire preventie in de beroepsopleiding van een 
stembelastend beroep. Preventieve plannen zouden ontwikkeld moeten worden voor 
verschillende typen beroepssprekers. Onderwijsprogramma's met aandacht voor zowel spreek- 
en stemtechnieken als voor stressbeheersende technieken en coping strategieën, zouden 
aanwezig moeten zijn in de opleidingscurricula van stembelastende beroepen.
Stemkwaliteit in relatie tot stemklachten en stembandconditie tijdens de screening van 
vrouwelijke pabostudenten
Hoofdstuk 4 beschrijft een relatie tussen perceptueel onderzoek van de stemkwaliteit en de 
stembandconditie en stemklachten bij 214 startende vrouwelijke pabostudenten. In dit cross- 
sectionele onderzoek werd de algemene ernst van de stemkwaliteit (G-parameter) van de GRBAS- 
schaal op een vierpuntschaal beoordeeld. Tevens werd laryngostroboscopisch onderzoek 
uitgevoerd waarbij stembandsluiting en stembandafwijkingen werden beoordeeld. De 
stemklachten werden middels een vragenlijst geïnventariseerd. Deze studie toonde aan dat 
perceptueel onderzoek van de stemkwaliteit niet toereikend is om de risicofactoren van een 
stemprobleem te beoordelen bij de toekomstig beroepsspreker. Dientengevolge zijn preventieve 
maatregelen vroeg in de opleiding noodzakelijk om risicostudenten op te sporen. Dit is afhankelijk 
van een breder onderzoek; enerzijds beoordeling van de stemkwaliteit en stemklachten, 
anderzijds ook een laryngostroboscopisch onderzoek bij alle startende pabostudenten.
Bio-psychosociale impact van de stem in relatie tot psychologische kenmerken bij vrouwelijke 
pabostudenten.
In Hoofdstuk S werd de bio-psychosociale impact van de stem in relatie tot psychologische 
kenmerken bij vrouwelijke pabostudenten beschreven. Voor dit cross-sectionele onderzoek bij 
7SS startende pabostudenten werden algemene vragenlijsten, de Voice Handicap Index (VHI), de 
Type-D Scale-16 (DS1S), de Symptom Check List (SCL-90) en de Utrechtse Coping Lijst (UCL) 
gebruikt. Pabostudenten met een relatief hoge score op de VHI (>7Sste percentiel) en studenten 
met een relatief lage VHI score (<2Sste percentiel) werden vergeleken. Deze studie toonde een 
relatie tussen een relatief hoge bio-psychosociale impact van de stem (een hoge stemhandicap) 
en persoonlijkheidskenmerk type-D, psychosomatische klachten en coping strategieën. Deze 
psychologische kernpunten zouden geïmplementeerd moeten worden in de screening en
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trainingprogramma's voor studenten met een toekomstig stembelastend beroep. De studenten 
dienen voorbereid te worden op de pabo zodat ze om kunnen gaan (coping) met de 
psychologische, fysieke eisen van het specifieke stemberoep van leerkracht in het basisonderwijs. 
De logopedist van de pabo dient zich bewust te zijn van de belangrijke taak om studenten te 
begeleiden naar een meer actief copinggedrag.
Stembandconditie vergeleken met ze lf beoordeelde stemklachten en stemhandicap bij vrouwelijke 
pabostudenten
Hoofdstuk S beschrijft een cross-sectioneel onderzoek bij 214 vrouwelijke pabostudenten naar de 
relatie tussen stembandafwijkingen, stemhandicap en stemklachten. Een algemene vragenlijst en 
de Voice Handicap Index werd gebruikt bij de start van de opleiding. Tevens werd 
laryngostroboscopisch onderzoek verricht om stembandsluiting en stembandafwijkingen vast te 
stellen. De stembandafwijkingen uit het laryngostroboscopisch onderzoek waren een afspiegeling 
van de zelf beoordeelde stemklachten van de pabostudent. Stembandsluiting kwam niet overeen 
met de aanwezigheid van zelf beoordeelde stemklachten of stemhandicap. Logopedisten dienen 
de zelf gerapporteerde stembandklachten serieus te nemen en een laryngostroboscopisch 
onderzoek zou onderdeel moeten zijn van een standaard onderzoek op de pabo. Het is op zich 
verontrustend dat studenten met een ontoereikende stembandsluiting onbewust lijken van een 
stemhandicap aangezien ze deze niet aanvoelen en/of herkennen. Het is van groot belang om dit 
1SS bewustzijn bij de pabostudent te vergroten om deze toekomstige leerkracht goed voor te 
bereiden op het stembelastende beroep.
Stage-ervaring in relatie tot stemhandicap, algemene coping en psychosomatisch welbevinden bij 
vrouwelijke pabostudenten
Het doel van de longitudinale, beschrijvende studie uit Hoofdstuk 7, was een onderzoek bij 43 
pabostudenten naar de relatie tussen stage-ervaring en stemhandicap, algemeen copinggedrag 
en psychosomatisch welbevinden. De subjectieve bio-psychosociale consequenties van de stem 
werden vastgelegd met de Voice Handicap Index (VHI), algemeen copinggedrag met de Utrechtse 
Coping Lijst (UCL) en psychosomatisch welbevinden met de Symptom Check List (SCL-90). De 
resultaten van deze studie toonden aan dat pabostudenten in het algemeen en met name 
studenten met een hogere stemhandicap, na twee stageperiodes een meer reactief/defensief 
copinggedrag vertoonden. Pabostudenten met een hogere stemhandicap na twee stageperiodes 
hadden meer psychosomatische klachten. De logopedist (op de pabo) dient bij de 
studentbegeleiding naast het veranderen van de stemhandicap ook rekening te houden met 
factoren gerelateerd aan het psychosomatische welbevinden. De logopedist zou verder aandacht 
moeten besteden aan het veranderen van het passief copinggedrag in een meer actievere vorm 
en tevens om de studenten te stimuleren dit nieuwe copinggedrag toe te passen in nieuwe 
praktijkstages.
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De impact van de stem in relatie tot psychosomatisch welbevinden aan het einde van de opleiding 
bij vrouwelijke pabostudenten
Hoofdstuk 8 beschrijft een longitudinale studie bij 90 vrouwelijke pabostudenten na vier jaar 
studie op de pabo, naar de relatie tussen de impact van de stem en psychosomatisch 
welbevinden. Een vragenlijst betreffende Voice Handicap Index (VHI) en de Symptom Check List 
(SCL-90) werd gebruikt aan het begin en eind van de opleiding. Deze studie toonde aan dat 
studenten aan het eind van de opleiding minder psychosomatische klachten en een lagere 
stemhandicap ervoeren dan aan het begin van de pabo. Tevens bleek een tendens naar een 
positieve relatie tussen een hogere stemhandicap en meer psychosomatische klachten bij 
vrouwelijke pabostudenten. Een multidisciplinaire samenwerking tussen de logopedist en een 
psycholoog zou mogelijke psychosociale risicofactoren kunnen verminderen, wat in het voordeel 
kan werken van de pabostudent.
Persoonlijkheid in relatie tot stemhandicap en psychosomatisch welbevinden tijdens de opleiding 
van vrouwelijke pabostudenten
Het doel van de longitudinale studie, zoals beschreven in Hoofdstuk 9, was een onderzoek naar de 
verandering van zelf ervaren stemhandicap en psychosomatisch welbevinden in relatie tot 
persoonlijkheidskenmerken bij pabostudenten tijdens de opleiding. Het onderzoek werd 
uitgevoerd onder 25 vrouwelijke pabostudenten met type-D en 65 pabostudenten zonder type-D 
persoonlijkheid. Persoonlijkheid type-D is een combinatie van twee persoonlijkheidskenmerken: 
hoge "negatieve affectiviteit" and hoge "sociale inhibitie" en werd onderzocht met de Type-D 
Scale-16 (DS-16). De scores van de Voice Handicap Index (VHI) en de Symptom Check List (SCL- 
90) uit het eerste jaar werden vergeleken met de scores uit het vierde jaar van de pabo. De studie 
toonde aan dat studenten met type-D persoonlijkheid en een hogere VHI score in het vierde jaar 
dan in het eerste jaar van de pabo, meer aanleg blijken te hebben voor een hogere score op de 
SCL-90 totaal en de subschalen "Angst", "Agorafobie", "Depressie" en "Slaapproblemen", 
vergeleken met studenten zonder type-D persoonlijkheid. De resultaten van deze studie kunnen 
van invloed zijn op de preventie en mogelijke interventies bij pabostudenten aangezien 
stemstoornissen gezien kunnen worden als een teken van emotionele stress. Daardoor is een 
multidimensionele en multidisciplinaire aanpak, met bijvoorbeeld een psychologische consult, aan 
te raden.
De relatie van type-D en stemhandicap met algemene coping bij pabostudenten tijdens de 
opleiding
Hoofdstuk 10 beschrijft copinggedrag in relatie tot de stemhandicap bij een vergelijking tussen 
studenten met en zonder type-D persoonlijkheid, tijdens de opleiding. Bij deze longitudinale 
studie werd gebruik gemaakt van dezelfde onderzoeksgroep als in Hoofdstuk 9. Een vergelijking
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werd gemaakt tussen scores betreffende subjectieve bio-psychosociale consequenties van de 
stem (VHI) en algemeen copinggedrag (UCL) uit het eerste en vierde jaar van de pabo. Deze studie 
toonde aan dat een actief/offensief copinggedrag gerelateerd lijkt te zijn aan een afgenomen 
stemhandicap tijdens de opleiding. Daarnaast lijken studenten met een type-D persoonlijkheid en 
een hogere stemhandicap in het vierde jaar dan in het eerste jaar van de pabo, een weinig 
succesvol reactief/defensief copinggedrag te vertonen. Een individuele aanpak lijkt aanbevolen 
om het reactief/defensief gedrag te veranderen in een meer actieve/offensieve copingstijl.
Conclusies
Er kan worden geconcludeerd dat sommige studenten niet goed worden voorbereid op hun 
carrière als beroepsspreker. Hoewel studenten tijdens de screening zelf aangeven een 
stemhandicap en/of stemklacht te hebben, bleek de gevolgde route daarna niet heel erg 
succesvol; in eerste instantie toonden ze na stembegeleiding verbetering maar uiteindelijk 
resulteerde dit toch weer in een terugval. Pabostudenten kunnen als een kwetsbare groep 
worden beschouwd en verdienen een adequaat preventief en trainingsbeleid op de opleiding. 
Pabostudenten vertonen in het algemeen aan het eind van de opleiding minder 
psychosomatische klachten en een minder ernstige stemhandicap. Echter, studenten met een 
1SS relatief hoge stemhandicap vertonen, zowel in het eerste jaar, na stages als aan het eind van de 
opleiding, een hoger risico tot meer psychosomatische klachten en een meer reactief/defensief 
copinggedrag.
Binnen de groep pabostudenten blijken studenten met een persoonlijkheidskenmerk type-D een 
hogere risico te hebben dan studenten zonder type-D. Zij vertonen in eerste instantie een hogere 
posttherapeutische verbetering maar vallen ook meer terug. Studenten met een type-D 
persoonlijkheid en een hogere stemhandicap hebben duidelijk een hogere kans op 
psychosomatische klachten, met name angst, agorafobie, depressie en slaapproblemen, en 
worden meer in verband gebracht met een onsuccesvol passief/defensief copinggedrag, dan 
pabostudenten zonder type-D persoonlijkheid.
Logopedisten op de pabo zouden de stemscreening inhoudelijk kritisch moeten bekijken en 
zouden mogelijk veranderingen aan moeten brengen in hun standaard onderzoeksprocedure. 
Aanvullend laryngostroboscopisch onderzoek lijkt aanbevolen om risicostudenten op te sporen 
naast het veelgebruikte maar niet efficiënte perceptueel stemonderzoek.
Er mag worden geconcludeerd dat deze resultaten zouden moeten leiden tot een 
multidimensionele en multidisciplinaire benadering door de (pabo) logopedist. De Voice Handicap 
Index (VHI) en de Type-D Scale 16 (DS-1S) hebben in enkele studies bewezen waardevolle 
onderzoeksinstrumenten te kunnen zijn in het opsporen van risicostudenten. Persoonlijkheid lijkt
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bij pabostudenten een aanzienlijke risicofactor tot het ontwikkelen of het in stand houden van 
een stemstoornis en vraagt om aanvullende psychologische ondersteuning. Bij de begeleiding van 
pabostudenten lijkt samen met de aanpak van de stemhandicap ook speciale aandacht voor 
psychosomatisch factoren zinvol. Logopedisten zouden moeten worden aangespoord 
copinggedrag van studenten te analyseren en om pabostudenten te stimuleren nieuw 
copinggedrag te implementeren in toekomstige stageactiviteiten.
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Appendix A2. Voice Handicap Index
Instructions: These are statements that many people have used to describe their voices and the 
effects of their voices on their lives. Choose the response that indicates how frequently you have 
the same experience by placing a cross mark in one of the adjacent boxes.
Never Almost
never
Some­
times
Almost
always
Always
F1 My voice makes it difficult for people to hear me
P2 I run out of air when I talk
F3 People have difficulty understanding me in a 
noisy room
P4 The sound of my voice varies throughout the day
F5 My family has difficulty hearing me when I call 
them throughout the house
F6 I use the phone less often than I would like
E7 I am tense when talking with others because of 
my voice
F8 I tend to avoid groups of people because of my 
voice
E9 People seem irritated with my voice
P10 People ask, "What is wrong with your voice?"
F11 I speak with friends, neighbours, or relatives less 
often because of my voice
F12 People ask me to repeat myself when speaking 
face to face
P13 My voice sounds creaky and dry
P14 I feel as though I have to strain to produce voice
E15 I find other people do not understand my voice 
problem
F16 My voice difficulties restrict my personal and 
social life
P17 The clarity of my voice is unpredictable
P18 I try to change my voice to sound different
F19 I feel left out of conversations because of my 
voice
P20 I use a great deal of effort to speak
P21 My voice is worse in the evening
F22 My voice problem causes me to lose income
E23 My voice problem upsets me
E24 I am less outgoing because of my voice problem
E25 My voice makes me feel handicapped
P26 My voice "gives out" on me in the middle of 
speaking
E27 I feel annoyed when people ask me to repeat
E28 I feel embarrassed when people ask me to repeat
E29 My voice makes me feel incompetent
E30 I am ashamed of my voice problem
Appendix A3. DS16
Below are a number of statements that people often use to describe themselves. Read each 
statement and then circle the appropriate number next to that statement to indicate your 
answer. There are no right or wrong answers; the only thing that matters is how you generally 
feel
0 = False
1 = Rather false
2 = Neutral
3 = Rather true
4 = True
1 I am happy most of the time 0 1 2 3 4
2 I take a gloomy view of things 0 1 2 3 4
3 I often talk to strangers 0 1 2 3 4
4 I have little impact on other people 0 1 2 3 4
5 I find it hard to express my opinions to others 0 1 2 3 4
6 The future seems hopeful to me 0 1 2 3 4
7 I often find myself taking charge in group situations 0 1 2 3 4
8 I find it hard to make "small talk" 0 1 2 3 4
9 I am often in a bad mood 0 1 2 3 4
10 I often feel unhappy 0 1 2 3 4
11 I make contact easily when I meet people 0 1 2 3 4
12 I often find myself worrying about something 0 1 2 3 4
13 I like to be in charge of things 0 1 2 3 4
14 When socializing, I don't find the right things to talk about 0 1 2 3 4
15 I feel at ease most of the time 0 1 2 3 4
16 I am often down in the dumps 0 1 2 3 4
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